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NHE first indication for the excision of 
the posterior spinal nerve roots is 
based upon the physiological function 
of the same, as conductors of the sensi- 

bility, and is formed by diolent neuralgic pains, 
which defy other methods of relief. The first 
to recommend this operation for the relief 
of pain in a case of ascending neuritis was Dr. 
Dana of New York, in September, 1888, and 
the operation was carried out by Robert Abbe 
in December, 1888. Some time before, Sir 
William H. Bennett of London had divided, 
in a case of severe sciatica, five posterior 
lumbar and sacral roots. Since then, this 
operation has been performed for the relief of 
pain in a great number of cases. If I sum up 
all those published until now and five personal 
cases operated by Kiittner, Tietze, Gottstein, 
and myself, they amount to 44 cases, as shown 
in Table I. Six died of the immediate effects 
of the operation and seven succumbed sooner 
or later to the progressing disease; only in one 
case was injury produced, namely Brown 
Séquard’s spinal hemiplegia, which decreased 
later on. 

As is shown by Table I, in 22 cases the cer- 
vical roots were cut, in eleven cases the 
thoracic, and in eleven cases the lumbar and 
sacral roots. 

As to the cause of the pain, it was question- 
able in 15 cases of so-called plexus-neuralgia, 
the nature of which mostly cannot be recog- 


nized with certainty. In a great number of 
these, amputations of the limbs and opera- 
tions upon the peripheral nerves had already 
been performed. 

Nerve injuries of traumatic origin were the 
cause in 5 cases; pain caused by athetosis in 
one; neuritis consequent on arteriosclerosis in 
2; pain owing to herpetic neuritis in 2 cases; 
syphilitic radiculitis in 2; arachnitis in one 
case; cancer or sarcoma, either in the body or 
in the vicinity of the brachial plexus or in the 
vertebral column, in 7 cases; severe pain after 
phlebitis in one case; tuberculosis of the hand 
in one case; and, finally, lightning pains in 
tabes in 7 cases. 


TABLE I 
Root resection for the relief of pain 
44 cases, 6 deaths. Cervical roots, 22 
thoracic roots, 11 cases; lumbar and sacral roots, 
IL cases. 


Cases; 


B 
“ 


Plexus neuralgia 
Traumatic neuritis 
Arteriosclerosis. . . 
Herpetic neuritis. . 
Syphilitic radiculitis 
Arachnitis........ 
Cancer or sarcoma.. 
Phlebitis..... ei 
Tuberculosis... ... 
Athetosis 
AS a ae 
Results: Successful, 12 cases; failures, 23 cases; 
result unknown, 3 cases. 
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! Read before the Third Clinical Congress of Surgeons of North America, New York City, November 2, 1912 
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Fig. 1. 


As to the results of the excision of the roots 
in all these cases of the 38 survivors, only 12 
were considerably benefited, but we must say 
that the time of observation has been very 
short in some cases. In 22 cases, there was 
very little or virtually no relief from pain, and 
in three cases the result has not been com- 
municated. Among the successful cases, 
three are particularly striking because only 
one root has been divided: namely, in the 
case of Ballence, the first thoracic; in the case 
of Chipault, the eighth cervical; and in the 
case of Horsley, the first sacral. Evidently 
only this single root was affected, which ex- 
plains the lasting result. The failure is com- 
prehensible in the cases of metastatic cancer 
of the vertebral column, since, owing to the 
progressing disease, other roots were subse- 
quently attacked. In the majority of all 
cases the failure was due to not having excised 
enough roots. The more roots cut, the great- 
er the continuous result; as, for instance, three 
cases in which the fifth to the eighth cervical 
and the first and second thoracic roots were 
divided. But in one case of Hildebrandt even 
this number of excided roots was insufficient. 
To account for this, we must consider that in 
the sensory supply of the arm, besides the 
fifth to eighth cervical and first and second 


thoracic roots, the third and fourth cervical 
and the third thoracic roots take part too. If 
only the fifth to the eighth cervical and first 
and second thoracic are divided, the whole 
arm does not become anesthetic. Fig. 1 
shows the large area conserving sensibility. 
The area insensitive to pain is a little greater 
than that insensitive to light touch. 

The relations of the leg are similar. In a 
case of syphilitic radiculitis, in which Kiittner 
and I divided all lumbar and sacral roots, 
violent pain recurred in the left leg. Fig. 
2 shows the large area below the inguinal 
fold conserving sensibility and apparently 
supplied by the tenth, eleventh and twelfth 
thoracic roots. 

In the arm, as well as in the leg, all roots 
overlap each other. Until lately it was be- 
lieved that a division of three adjoining roots 
was followed by an anesthesia of some part 
of arm or leg, but it has been demonstrated 
by Clark and Taylor and by Hildebrandt that 
even the division of four or five adjacent 
lumbar roots produces no apparent disturb- 
ance of sensibility at all. I may add that 
resection of the fourth and fifth lumbar and 
the first and second sacral sometimes renders 
only a very little area on the tibia insensitive. 
There seems to be a difference in the disturb- 
ance of the sensibility if the upper roots are 





Fig. 2. 
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resected from the disturbance if the lower 
roots are divided. 

A few words on the cases of tabes with 
severe lightning pains. Against this, as early 
as 1900, Mingazzini had suggested the resec- 
tion of the posterior lumbar and sacral nerve 
roots, which, however, was performed only 
lately. I have collected seven cases; in one, 
cervical roots; in three, thoracic roots, and in 
three others, lumbar and sacral roots, were 
cut. Two cases died, and only in one case, in 
which Enderlen resected the fifth to ninth 
thoracic for girdle pain, was a result obtained. 
All other cases were failures, the number of 
roots resected being far too little. Particu- 
larly important, it seems to me, was a case of 
tabes in which Gottstein and I divided the 
fourth and fifth lumbar and first sacral. The 
patient had suffered from a terrible neuralgic 
pain, confined to a very small spot of the 
internal malleolus. We believed that this 
spot was only supplied by the three above 
mentioned roots. We cut them, and for a few 
days the pain ceased, but then it came back 
with old violence; not the slightest disturb- 
ance of sensibility had taken place. 





Fig. 3. Fig. 4. 





Fig. 5. Fig. 6. 


All these quoted cases clearly prove that for 
a continuous relief of pain we must cut in any 
case a great number of roots; when the arm is 
the seat of pain, the third to the eighth cer- 
vical and the first, second and third thoracic 
roots; when the leg, the tenth to twelfth 
thoracic and all five lumbar and all five sacral 
roots; when the thoracic region, a correspond- 
ing number of thoracic roots, must be divided. 
Exceptions are only those cases where a 
localized affection of one or a few single roots 
can with certainty be stated. 


THE SECOND INDICATION 

The second indication for resection of 
posterior spinal nerve roots is the visceral, es- 
pecially the gastric, crises in tabes. It is a 
question here of thoracic roots. The visceral 
crises are produced by an irritation of the sen- 
sory sympathetic fibers of the abdominal 
organs, passing through the posterior thoracic 
roots. This irritation is indicated by the 
dreaded violent pains, the hyperzsthesia of 
the abdominal skin, and the increased ab- 
dominal reflex; vomiting and hypersecretion 
are only a secondary consequence of the sen- 
sory irritation. Supposing this point of view 
to be correct, the crises would cease after the 
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Fig. 0. 


division of the corresponding posterior tho- 
racic roots. 

This operation has been performed now in 
64 cases; six of them succumbed, as shown in 
Table II, and four others died some weeks 
or months later in consequence of a pyelitis. 

TABLE II 
Root resection for the relief of gastric crises 


Total. number of cases............. ; soon (08 
BARI cris pantaswane aes ae ee 
Successful. .... a eee see 1§0 
PAMUTES:.....2...; ea 
MSs aioe 6Svsiiins tar onsen 5 Sa ee 
Number showing no relapse........ Behar, 29 
Number showing considerable improvement... 18 


Number showing small improvement 
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Fig. 8. Fig. 10. 

Among the 58 survivors, 56 cases were suc- 
cessful, and only two were failures from the 
beginning. Among the 56 successful cases, 
no relapse has been reported in 29, but we 
must bear in mind that the time of observa- 
tion in a number of these has not been re- 
ported, and in several was short. But there 
exist also numerous cases in which no relapse 
has occurred, even after several years. Thus, 
a case operated by Kiittner, which had been 
in a perpetual critical state for years and had 
already undergone on this account several 
abdominal operations, has been cured now 
for four years. Another case, operated by 
Angerer, was observed for 18 months, and 
gained 48 pounds in weight. In a second 
case of Angerer, and also one of Moskowicz, 
the time of observation was over one year; 
in a second case of Moskowicz, two and one 
half years. 

In 18 cases the crises relapsed, but never- 
theless a considerable improvement was ob- 
tained, the critical state not having returned 
and the crises occurring very seldom and with 
only moderate intensity. The patients have 
gained considerably in weight, and a number 
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Fig. 18. 
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Fig. 19. 


have recovered their activity and their capa- 
bility for work. In one case of Tietze the pa- 
tient has for the past three years resumed his 
vocation as architect. The tabetic operated 
by Sauerbruch, two patients of Guleke, one of 
Zinn, and one of Lotheisen, have all taken up 
their calling again as workmen, mason and 
commercial travelers. In 6 cases the im- 
provement was not great, in 3 only slight, and 
the last two failed completely. 





Fig. 20. 
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Fig. 21. 


As to the cause of the more or less imperfect 
results, the root resection was not radical in 
a number of cases. The roots are often diffi- 
cult to recognize and isolate from the spinal 
cord, owing to the concomitant arachnitis. 
Whether the resection has been radical or not 
is ascertained by the degree and extent of 
the insensitive area following the operation. 
Originally I had suggested for gastric crises 
resection of the seventh to tenth thoracic 
roots; later on I strictly exacted a more exten- 
sive resection. After the radical resection of 
the sixth to tenth thoracic, the insensitive area 
reaches from the mammilla to the navel, as 
shown by Fig. 3. In lesser or greater resec- 
tions it is correspondingly extensive. The 
area insensible to pain is a little greater than 
that insensible to touch. 





Fig, 22. 








FOERSTER: EXCISION OF POSTERIOR SPINAL NERVE ROOTS 40 








470 


if 


“i i 
is 
y 





Fig. 30. 


What about this test in the single cases 
operated? Unfortunately, in 25 cases not a 
word has been stated about this. In 12, it 
can be proved that the resection was not 
radical as taught by the degree and extent of 
anesthesia. I quote only one instance of this; 
namely, a case of Kiittner’s, the isolation of 
the roots being nearly impossible and a part 
of them not pointed out. 

Fig. 4 shows the following disturbance 
of sensibility on the left side, an area having 
conserved its feeling and being the seat of 
enormous pain. The crises, however, were 
removed. In a second operation we ex- 
tirpated the spinal ganglia appertaining to the 
missed roots. The pain disappeared and the 
loss of sensibility became complete. 

The second cause for relapse is allied to the 
nature of the gastric crises themselves. Ina 
certain number of cases, in which the crises 
are removed completely, intestinal pains 
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occur sooner or later after the operation; 
sometimes they are transient, sometimes 


more lasting. The pains are caused by an 
affection of the roots above and below those 
resected, they probably often being irritated 
by the blood flowing during the operation into 
the net of the arachnoidea. If this irritation 
is more pronounced, real gastric crises may 
return. 

The system of roots carrying the sensory 
sympathetic nerve fibres of gastro-intestinal 
origin is very extensive; it exceeds surely the 
seventh to tenth thoracic, and probably the 
fifth and sixth, as well as the eleventh and 
twelfth and the first and second lumbar roots 
are still concerned. Within this province, 
these now will be the source of the crises. In 
many cases, the affection of just the seventh 
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to ninth or the tenth thoracic seems to have 
been the origin of the crises; in other cases, 
surely other roots participated. A case of 
Guleke is very interesting in this respect. 
At first the seventh to ninth thoracic were 
resected. The crises ceased, but returned 
later on; then the tenth and eleventh were 
cut, and the crises disappeared again. Never 
knowing exactly. which roots are especially 
affected and causing the crises, we have to 
resect as many thoracic roots as_ possible. 
The excision of the whole system, from the 
fifth thoracic to the second lumbar, will hardly 
ever take place; but seven roots should, if 
possible, be cut. The extent of the hyper- 
wsthesia of the skin and the exact seat of the 
pain may serve as a criterion, whether the 
upper or the lower part be chosen. 

Bearing in mind the great extension of such 
resection, we are obliged to be cautious, and 
to operate only in severe cases resisting every 
other treatment. In order to simplify the 
operation, Guleke has suggested not opening 
the dura and resecting the roots close to the 
spinal cord, as is usually done and shown by 
Fig. 5, but picking up and cutting the roots 
in their course outside the dura, where the 
anterior and the posterior roots are both en- 
closed in separate sheaths, as shown by Fig. 
6. Franke has proposed, instead of resecting 
the roots, that, after exposing the correspond- 
ing intercostal nerve, the spinal nerves be 
twisted out with the ganglion. He _ has 
applied this modification three times, twice 
successfully; the third case died. Leriche 
had success too; Clairmont reports two com- 
plete failures. This proceeding of Franke’s 
is exclusively a technical modification, and is 
subject to the same consideration as the 
original proceeding of root resection. 

One last point must be considered with 
respect to gastric crises. Not all crises pro- 
ceed from an irritation of the sensory sym- 
pathetic fibers passing through the posterior 
thoracic roots, but sometimes from the pneu- 
mogastric nerve. This nerve also carries 
sensory fibers of the abdominal organs. I 
have proved this in cases of complete section 
of the spinal cord in the upper thoracic or the 
cervical region. The crises originated by 
irritation of the sensory pneumogastric nerve 
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fibers show no pain, but a very pronounced 
nausea. Exner has divided the pneumo- 
gastric just below the diaphragm, and has 
performed this four times; one case died, and 
three were successful. Ranzi reports three 
cases — two successful, one not; and Kiittner 
reports a complete failure. 

The division of the pneumogastric nerve 
below the diaphragm does not remove the 
irritation of the sensory fibers of this nerve, 
which is situated either in the jugular ganglion 
or between this and the medulla oblongata. 
Here the operation has to take place. But the 
vagotomy does remove the hypersecretion of 
the stomach, the vagus being its most im- 
portant secretory nerve. This explains the 
results of Exner’s operation. 

THE THIRD INDICATION 

The third indication for resection of poste- 
rior roots is spasticity and spastic paralysis 
due to a disease of the corticospinal path, es- 
pecially the pyramidal tract. I will not here 
recur to the physiological point of view and 
the pathologico-anatomical facts which have 
led me to propose the resection of posterior 
roots for the relief of spasticity. But I can- 
not forbear mentioning that as early as 1904, 
Munro, as I have learned lately, cited Little’s 
disease and spastic palsy as indicating division 
of posterior roots, without entering into a 
more detailed analysis. I first give a review 
of the cases hitherto operated, and shown in 
the following table. 


TABLE III 
Root resection for the relief of spasticity 
159 cases. 14 deaths. 
88 cases congenital spastic paraplegia. 
cases hydrocephalus. 
cases infantile spastic paraplegia. 
cases traumatic spinal spastic paraplegia. 
case tumor of the spinal cord. 
case Potts’ disease. 
cases syphilitic spinal spastic paraplegia. 
11 cases disseminated sclerosis. 
23 cases spastic arm paralysis. 


ee COW 


Ae 


I have collected 159; 14 died, thus 
making a mortality of 8.8 per cent. The 


mortality appears still less when considering 
the results of a single operator like Kiittner, 
who had only 2 deaths among 31 cases op- 
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erated for spasticity. Both were children 
with severe epilepsy; an epileptic attack fol- 
lowed the first stage of the operation. Since 
other authors relate the same cause of death, 
I am inclined to exclude from operation cases 
of spastic paralysis with frequent epileptic 
fits. Eiselsberg had no deaths among 12 
cases. I counted 88 cases of congenital 
spastic paralysis treated by resection of poste- 
rior lumbar and sacral roots, with 6 deaths. 
In a large majority the results have been 
satisfactory, part even excellent. The causes 
of failure will be discussed later on. 

I should like to demonstrate to you, in 
pictures, the extent of the improvement in 
some cases operated by Kiittner and treated 
by me. 


Case 1. Boy, age 7. Severest rigidity of the 
limbs (Fig. 7); unable to make the slightest volun- 
tary movement — to sit, stand, or walk; the patient 
lay in bed like a log. Preliminary orthopedic treat- 
ment, consisting in tenotomy of the Achilles and ad- 
ductor tendons, had been absolutely of no avail. 
In consequence the legs were now held in extreme 
abduction (Fig. 8), with the same rigidity as they 
had previously been held in adduction. The result 
of the operation of root division was immediate 
cessation of the spasms and the return of voluntary 
motility. The boy moves his legs freely; he even 
lifts one leg without any assistance (Fig. 9), he can 
stand erect with straight knees unaided (Fig. 10), 
and walks quickly and safely on two crutches with- 
out any help. The improvement was maintained 
under suitable exercises, and is still going on. ‘Time 
of observation, over four years. 

CASE 2. Boy, age 11. Severest rigidity; was 
able to carry out slight voluntary movements of the 
legs, but could only bend both legs a little at the 
same time (Fig. 11), considerable subsidiary move- 
ments being carried out with the arms and _ head. 
The patient was quite unable to stand (Fig. 12) or to 
walk, and could not sit up even when assisted (Fig. 
13), the resistance of the extensors of the pelvis being 
insurmountable. Since the operation the rigidity 
has quite disappeared; voluntary movements of the 
legs are carried out freely, the patient being able 
to bend each leg by itself (Fig. 14), to lift it up high 
(Fig. 15) without also bending the knee and ankle 
joint; he sits up alone (Fig. 16), stands (Fig. 17), 
and walks alone with long strides (Fig. 18). 

CasE 3. Boy, age 10, with severe rigidity of the 
limbs and contraction of the flexors (Fig. 19). 
Motility as in the previous case; the patient was un- 
able to sit, stand, or walk (Fig. 20). After the 
operation the spasticity quite disappeared and _per- 
fectly free motility was obtained, the patient being 
able to bend each leg independently or to lift it high 
up (Fig. 21), and to abduct the legs widely (Fig. 22); 
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the patient stands alone (Fig. 23), and he walks alone 
with long steps (Fig. 24); he bends the leg well in 
walking (Fig. 25) and steps well forward (Fig. 26), 
mounts stairs without fatigue, and is out alone inthe 
open air for many hours. 

Case 4. Severest spastic paralysis of all four 
limbs (Fig. 27). The patient was totally unable to 
carry out any voluntary movement; he lay in bed 
huddled up (Fig. 28), and in addition suffered from 
athetosis. Arms and legs were inextricably inter- 
locked, as it were, in a tangle. Root resection was 
carried out here both in the lumbosacral and the 
cervical part of the cord. The spasms were greatly 
improved; the patient can now lift up each leg 
separately (Fig. 29); in standing (Fig. 30) and walk- 
ing he has still to be supported on both sides, but he 
walks in this way with long steps. The patient 
voluntarily lifts each arm up high (Fig. 31) and can 
use his hands in eating and drinking. 

Hevesy, too, has reported particularly 
good results, and Goldenberg has demon- 
strated, at the last congress of German sur- 
geons at Berlin, a case who before the opera- 
tion could hardly stand and scarcely move, 
and one year afterward traveled alone from 
Niirnberg to Berlin, to show himself to the 
congress. 

I next quote 3 cases of hydrocephalus with 
spastic paraplegia; 2 died and one was greatly 
benefited. Hydrocephalus is a delicate condi- 
tion for any operation upon the nervous system. 

Next we find 8 cases of spastic paraplegia as 
the consequence of infantile encephalitis, all 
more or less successful. 

I come now to the cases of spastic paralysis 
in spinal diseases. There were 4 of trau- 
matic origin; 2 were successful, 2 not. One 
case of spastic paraplegia was due to a tumor 
of the spinal cord; the tumor had previously 
been removed some time before the root re- 
section. No particular result. 

In one case of Potts’ disease, stationary for 
a long time, good result. 

Six cases of syphilitic myelitis all were suc- 
cessful, although in one case the syphilis 
progressed later on, causing renewed paralysis. 
Among 11 cases of disseminated sclerosis, 4 
died, 4 obtained a favorable result, and 3 no 
success. The sclerosis progressed rapidly 
after the operation. 

In 23 cases of spastic paralysis of the arm 
treated by resection of posterior cervical 
roots, 2 died; in the majority the result was 
not good, a satisfactory improvement being 
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obtained in only a few cases, since the spas- 
ticity was not accompanied by any great 
paralysis. I refer to the case already demon- 
strated. 

Besides, for real spasticity and_ spastic 
paralysis, the resection of posterior roots has 
been recommended also for some other motor 
disturbances differing from the former; at 
first the athetosis. As early as 1905, Spiller 
had suggested this, and during these last 
years it has been performed 13 times. The 
results were mostly bad, in a number the 
athetosis being even increased. No wonder, 
for in athetosis the muscular spasms are not 
due to an increased afflux of sensory stimuli 
to the gray matter of the spinal cord, but to 
an increased afflux of motor impulses, pro- 
ceeding from the middle brain and carried by 
motor paths to the anterior spinal horns. 
Resection of posterior roots in athetosis is 
justified only when a real spasticity, as the 
consequence of injury to the pyramidal tract, 
exists besides the athetosis, which is some- 
times the case. 

Finally, I mention that Leriche has divided 
some posterior cervical roots in a case of 
Parkinson’s disease, with, as he says, a satis- 
factory result. After this review of cases, 
I have to enumerate the single indications 
and contraindications for the resection of 
posterior roots in spastic paralysis. First, 
the morbid process must be stationary, or 
progressing very slowly. Therefore the ma- 
jority of cases of disseminated sclerosis must 
be excepted. Syphilitic affection of the brain 
or spinal cord ought to be operated only after 
an energetic specific treatment, and must be 
subject to such afterwards. Under such cir- 
cumstances the prognosis seems to be good. 
In spastic paralysis through tumor, the latter 
has to be previously removed; in Potts’ 
disease, the bone process must be cured first. 

Secondly, we must bear in mind that the 
resection of the posterior roots relieves only 
the spastic symptoms, but not the paralysis, 
if such exists besides the spastic state. A 
certain residue of the innervating pyramidal 
fibres must be conserved, or else the spastic 
paralysis is transformed only into a flaccid 
one through the root resection. Failure in a 
great many cases is thus explained, especially 
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in cases of spastic arm paralysis in hemiplegia. 
In spite of the removal of spasticity, many 
muscles necessary for the use of the hand 
remain paralyzed. On the other hand, in 
cases of complete spastic paralysis of the legs 
often a great number of innervating pyramidal 
fibers are conserved; but the voluntary ex- 
citability of the muscles cannot be demon- 
strated, being checked completely by the in- 
surmountable spasms. Root resection in 
such cases produces a striking voluntary 
mobility. How shall we recognize, in face of 
cases of complete spastic paraplegia, whether 
all innervating fibers are destroyed or not? 
Goldscheider has suggested intradural injec- 
tion of stovain, which puts the posterior roots 
for some time out of function; spasticity dis- 
appears, and now it remains to be seen 
whether movements are possible. Generally, 
we may say that in cerebral spastic paraplegia 
more chance exists for a number of innervat- 
ing fibers being conserved than in spinal 
spastic paraplegia. 

Thirdly, after the root resection and the 
return of voluntary mobility, a long and very 
careful exercise treatment is necessary, by 
which alone locomotion is gradually gained. 
For this a certain degree of intelligence is in- 
dispensable. Cases with idiocy are unsuit- 
able. Also, in cases in which the patient 
cannot stay in the hospital a time after the 
operation, for exterior reasons, or in which 
want of care for the exercises on the part of 
the parents is to be feared, operation would 
better be omitted. 

I pass over the orthopedic treatment often 
necessary after the root resection. 

Fourthly, the disappearance of the spas- 
ticity after the root resection, taking place 
with the certainty of experiment, is the best 
proof of the sensory origin of the spastic con- 
tracture. But a certain degree of spasms 
sometimes returns, owing to the fact that the 
spinal gray matter is gradually recharged by 
the remaining posterior roots. Especially 
the arm is subject to such a return of spas- 
ticity, another reason for arm paralysis not 
being very suitable for root resection. In 
every case it is absolutely necessary that as 
many roots as possible be resected. For 
severe spastic paraplegia I recommend resect- 
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ing at least five roots. It is necessary to 
leave the fourth lumbar root, since this root 
generally guarantees the extensor reflex of the 
knee so very necessary for standing and walk- 
ing. Thus the general rule is resection of the 
second, third and fifth lumbar and first and 
second sacral roots. Unfortunately, there 
exist individual differences; in some cases, 
the fourth lumbar does not affect knee ex- 
tension but knee flexion, as the fifth lumbar 
and first sacral do; the knee extension is 
affected only by the second and third lumbar 
roots. In such cases, the above mentioned 
resection of the second and third lumbar, etc., 
is wrong; the third lumbar must be left, in- 
stead of which the fourth can be resected. 
In order to know by which lumbar roots the 
extensor reflex of the knee is effected, we must 
have recourse to the electric current during 
the operation. I use it now in all cases. 
Table IV shows the results of stimulation of 
the different roots in the generality of cases, 
but in a minority the results differ, as I have 
already shown. The electric stimulation 
affords also the advantage of making a sure 
distinction between the anterior and the 
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posterior root possible, the former reacting 
to the current with a motor effect, the latter 
not. 


TABLE IV 


Effects of electric stimulation of the lumbar and sacral 
roots 
Plantar flexion of toes. 
Plantar flexion of foot. 
Plantar flexion of foot. 
Flexion of knee. 
Flexion of knee. 
Extension of hip. 
Dorsal flexion of foot. 
Outside rotation of hip. 
Extension of knee. 
Flexion of knee. 
Knee extension. 
Adduction of hip. 
Knee extension. 
Adduction of hip. 
Flexion of hip. 
Flexion of hip. 


II Sacral 
I Sacral 
V Lumbar 


IV Lumbar 


III Lumbar 


II Lumbar 


I Lumbar 


For the arm, it is advisable to resect either 
all roots from the fourth cervical, to the 
second thoracic root, except the sixth cervical; 
or to resect from every single root, including 
the sixth cervical, the majority of the fas- 
cicules composing each root. 
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the surgical technique which in the re- 

section of roots has been constantly fol- 

lowed at Professor Kiittner’s clinic in 
Breslau. Kiittner has performed this opera- 
tion in 39 cases altogether; once for pain in a 
case of syphilitic radiculitis, already men- 
tioned by Prof. Foerster; 7 cases for gastric 
crises. One of them died; during the opera- 
tion he was attacked by a respiratory paral- 
ysis, and had to be put on his back, the 
dura was opened in order to produce artificial 
respiration. He died of meningitis. Kiittner 
has operated 31 cases for the relief of spastic- 
ity; 2 of these, both children, died in an epilep- 
tic attack after the first stage of the operation. 
Therefore Kiittner now excludes epileptic 
cases from the radicotomy. The 3 deaths 
among the 39 cases make a mortality of only 


| SHOULD like to speak a few words on 


7% per cent. Kiittner champions the per- 
forming of the operation in two stages. He 
is convinced that tabetic patients, suffering 
from gastric crises, are all more or less 
weakened by the disease and the great doses 
of morphia they take, and would not resist 
the long operation at once, it producing a 
considerable shock to the whole nervous 
system and acting intensely upon the heart 
and respiration. The case of gastric crisis 
which he lost was operated in one stage; the 
respiratory paralysis took place only toward 
the end of the root resection. Had it been 
done in two stages, all would have gone 
well. 

Kiittner also operated spastic paralysis in 
two stages. The majority of the patients, 
particularly adults, have less power of 
resistance. Added to this, for recognizing 
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and isolating the right roots the field of opera- 
tion must be free of blood, which is scarcely 
the case in freshly opened vertebral arches, 
though it is indeed some days later. The 
danger of infection to be risked by performing 
in two stages is imaginary. Not a single case 
has had an infection. Kiittner performs the 
laminectomy always with simple Luer tongs; 
he resects definitely, not temporarily, the 
vertebral arches. He proceeds according to 
the original method, picking up and resecting 
the roots, at the point where they perforate 
the dura. 

It has several 


been recommended by 
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authors to resect the roots on the point where 
they issue from the lumbar enlargement of 
the spinal cord, as at this point they lie much 
closer together and therefore demand a far 
less extensive laminectomy. 

We reject this proceeding, as it renders it 
impossible to distinguish the different roots. 
The few cases thus operated are not very 
promising. 

Last of all, your attention is called to five 
cases in which he has performed the root 
resection both in the cervical as well as in 
the lumbosacral region. All these patients 
were suffering from spastic diplegia. 
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SURGERY OF SPINAL CORD TUMORS FROM A NEUROLOGIC 


VIEWPOINT ! 


By D’ORSAY HECHT, M. D., Cutcaco 
Associate Professor of Nervous and Mental Diseases, Northwestern University Medical School; Neurologist to the Michael Reese 
and Wesley Hospitals 


HERE is much warrant for the belief 
that individualistic effort, however 
competent, is seldom equal to the 
tasks imposed upon it in the solution 

of many of the recent clinical problems in the 
field of neurology. 

Surely the need for and the desirability of 
a joint kind of study and service on the part 
of the neurologist and surgeon have. been 
abundantly testified to in the last quarter 
century, that is, since 1887, when the success- 
fully operated and completely recovered 
Horsley-Gowers case was consigned to its 
place of first and historic importance in the 
surgery of spinal cord tumors. 

The excellence of much of this co-operative 
work done, let us say, in the past two decades 
has had a twofold effect—the development of 
greater diagnostic acumen in the neurologist 
and the occasional conversion of a general 
surgeon into a neurosurgical specialist whose 
neurologic attainment inspires quite as much 
confidence as does his surgical skill and is 
held in the same high regard. 

The time and energy, however, devoted to 
the surgery of the skull and brain have hither- 


to been immensely disproportionate to that 
expended in behalf of the spine and cord, 
probably because of the much more frequent 
occurrence of cerebral tumor. 

This uneven division of labor is unfortunate 
and its continuance to be deprecated, since 
the guiding and determining factor in any 
form of therapeutic intervention should be not 
so much the frequency-incidence of a lesion, 
but the prospect of relief or promise of recov- 
ery—in short, the prognosis. 

A review of the literature tends to show 
that the cord is at no disadvantage when com- 
pared with the brain as the object of surgical 
attack. In fact, both decompressive and 
radical measures applied to the spinal cord 
and its dural and bony envelope, when in 
entirely competent hands, are attended with 
more gratifying results than may be claimed 
for the same surgical procedures applicable 
to the brain under identically favorable 
conditions. 

Statistics variously compiled in the past 
twenty years seem to indicate that one half 
of all intraspinal tumors are operable, and of 
these, one half are much benefited and not 


1 Read before the Clinical Congress of Surgeons of North America, New York City, November 12, 1912. 
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a few entirely cured. Easily the best, most 
comprehensive and complete tabulation of 
spinal cord tumors and their operative treat- 
ment is that of Stursberg (1), who cites 126 
cases, together with some 85 references. From 
this compilation we are permitted to infer that 
good recoveries are made in more than 30 
per cent of cord tumor operations. Excellent 
as is this percentage, it no doubt can and will 
be improved upon when diagnostic error and 
therapeutic temporizing, on the one hand, 
and poor surgical judgment with faulty 
technique on the other, are reduced to a 
minimum. 

The inquiry into spinal cord disease must 
be made to transcend issues of mere phys- 
iology and pathology and embrace the 
clinically more absorbing problems of injury 
and repair inevitably associated either with 
trauma or tumor. 

If for the sake of the best achievement a 
conjoint effort is desirable, then it seems to 
me that the neurologic opportunity lies first 
of all in the direction of greater accuracy in 
the diagnosis: (1) the more exact differen- 
tiation from chronic spinal cord diseases; 
(2) a keener analysis of the less common, 
atypic symptoms; (3) a better understanding 
of the réle of circumscribed serous meningitis 
and intraspinal cyst formations; and finally 
(4) the endorsement of early surgical inter- 
vention, in the sense of both the decompres- 
sive and radical operations. 

To discuss in their turn some (by no means 
all) of these clinical phases in relation to 
spinal tumor, may not be altogether un- 
profitable. 

1. I believe that the differential diagnosis 
between cord tumor and certain chronic spinal 
diseases, however refined, will always present 
some difficulties until more definite, let us say, 
cytologic criteria, come to have greater clin- 
icalsignificance. Tothisend, Kleineberger (2), 
in four cases of extramedullary cord tumor, 
analyzed the fluid taken by puncture at a 
point well below the tumor. This he found to 
be a deep yellow (xanthochromin) capable of 
very rapid coagulation and showing an in- 
creased cell count. Similar findings had 
previously been reported by Cestan and 
Ravaut (3). Reichmann also reports the cere- 
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brospinal fluid from an intramedullary tumor 
as being a pronounced yellow and possessed 
of rapid coagulating power. It is to be hoped 
that more ample confirmation from the 
cytologic side will be forthcoming. 

I cannot subscribe to the view (4) that ‘the 
diagnosis of spinal tumor presents no difficulty 
and should be made very early; in fact, as 
soon as spinal symptoms are associated with 
intense persistent pain in one locality.” If it 
were all so simple, there would seem to be 
little need of further development of the 
problem. In fact, any bony thickening of 
the vertebral bodies may so encroach upon 
the lumen of the canal as to cause compres- 
sion on the cord. Instances in point have 
been reported by Bailey and Casamajor (5), 
who have shown how a spinal osteo-arthritis 
was capable of causing localized paralysis as 
a compression symptom, with complete relief 
afforded by laminectomy. This case, the 
writers tell us, ‘recalled a previous case in 
which the diagnosis of an extramedullary 
tumor had been made, in which the opera- 
tion, followed though it was by relief of all 
symptoms, showed nothing but a_ bony 
thickening of the laminz.”’ 

In practically every case of paraplegia in 
which the causal relation to the onset of 
paralysis is vague or wholly obscure, the 
query as to the possible existence of cord 
tumor is justifiably raised. A case seen only 
recently and regarded by some clinicians with 
suspicion as tumor has proven to be dis- 
seminated sclerosis. Again, one learns that 
tumor may exist in the guise of multiple 
sclerosis, or that it may bear the closest 
clinical resemblance to spinal syphilis or 
syringomyelia, particularly to the latter, if 
it happens to be of intramedullary origin. 

2. Errors in diagnosis, however, quite as 
unavoidable as they are costly, are made 
chiefly im the early stage of tumor growth, 
when the clinical picture is but slightly devel- 
oped, when symptoms are not true to type and 
run a rather unusual course. I refer more 
particularly to the root pains, localized 
paralyses, the sensory disturbances and cer- 
tain accessory vasomotor or trophic manifes- 
tations. 

As concerns the pain element in cord tumor, 
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it is of a character which we have learned to 
associate with the spinal roots—severe, ra- 
diating, burning, cutting, fulgurant. In 
those cases where the meninges and inter- 
vertebral foraminal exits are extensively 
implicated, as in metastatic carcinoma, I 
believe they reach their maximum intensity 
and are agonizing beyond endurance. It is a 
mistake to think of these pains always as 
constant; whether unilateral or bilateral, 
they may fluctuate considerably from day to 
day or week to week, and even wholly disap- 
pear for longer periods of time. In this 
respect, they may be likened to the simple 
neuralgias. It is not an uncommon experience 
for the neurologist to observe a ‘“‘sciatica,” 
so-called, appearing first on one side and 
later affecting both, existing on and off for 
months or even a year or more, as the fore- 
runner of a syndrome that predicates tumor. 
Clearly deceptive and, therefore, worthy of 
record are the occasional instances where 
pain is conspicuous by ils absence. Schultze (6), 
in 1907, reported two cases of absence of pain 
or even pressure tenderness over the vertebree; 
in the one, a tumor about the size of a hazel- 
nut was situated laterally on the cord, and in 
the other, a growth about 1.5 cm. in length 
grew from the right side. These cases alone 
suggest that persistent absence of pain should 
not necessarily prove a contraindication to 
laminectomy if other symptoms appear con- 
sistent with such a procedure. <A_ small 
growth situated on the anterior aspect of the 
cord is the ready explanation for this anomaly. 
In one case of my own (to be published 
later) a diagnosis of cord tumor was too long 
deferred and the opporuntity for relief 
wasted because the pain lacked the severity 
seemingly essential to a positive diagnosis. 
The objective sensory disturbances that are 
known to have a definite localizing value in 
tumor diagnosis are segmentary in type. 
But here, again, in a certain percentage of 
cases, the clinical behavior is contrary to 
expectation and anesthetic areas will often 
show great irregularity and indistinctness in 
outline. It is worthy of emphasis that the 
line of demarcation in the upper level of 
anesthesia is never as definite as we observe 
it in traumatic compression, myelitis, or in 
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transverse myelitis of infectious origin. Expe- 
rience has frequently shown that spinal 
tumors found at operation or necropsy lie 
considerably higher than the segmental sen- 
sory disturbances would indicate. The sur- 
geon, therefore, may safely accept the dictum 
to go one or even two segment levels higher 
in exposing the field of operation and a like 
margin may be observed in establishing the 
lower point of exposure. Sensation may be 
affected in all its modes and tenses, but, on 
the whole, tactile sensibility is more disturbed 
than that for pain or temperature. Not 
infrequently, a typical syringomyelic sensory 
dissociation syndrome is present, and when 
this is the case it should not necessarily be 
construed as evidence of a centrally situated 
intramedullary growth. I recently observed 
this particular type of dissociation in a case of 
vertebral tubercular disease with marked 
cord compression. In this connection, the 
case of Bovaird and Schlapp (7) is particularly 
instructive. Therefore, I am inclined to 
Bailey’s (8) view that sensory dissociation in 
the clinical picture need not offer a contra- 
indication to operation. 

[ think we have a right to expect that some 
disturbance of sensation, most commonly of 
the tactile variety, will be present in all tumor 
cases. I should even say must be present, 
because, so far as I know (Bailey has also 
surveyed the literature on this point), it is 
not recorded that a positive diagnosis of 
spinal tumor has ever been made in the 
com plete absence of objective sensory disturbance. 
The anesthesia need not be complete——the 
slightest reduction has at times the greatest 
significance, but its detection requires, as I 
have had cause to learn, the most careful, 
painstaking examination. 

As if to add to the difficulties of diagnosis, 
a few new and most extraordinary symptoms 
have from time to time found their way 
into the literature. They have occurred 
sufficiently often to seem more than a mere 
coincidence. For instance, Taylor and 
Collier (g) reported the presence of optic neu- 
ritis in twelve cases of lesions of the spinal 
cord, three of which were tumors of the cervical 
region. In such tumors, together with others 
of cervical origin, in which clinical and 
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autopsy notes point to brain involvement, 
the theory of an internal hydrocephalus has 
been advanced, caused by an occlusion of the 
spinal subdural space at the site of the 
tumor. Heubner reports the occurrence in 
a child of seven of an internal hydrocephalus 
complicating a glioma of the cord. 

(Edema of the lower extremities, as a vaso- 
motor phenomenon occurring chiefly in the 
lumbosacral and caudal tumors, has been 
observed by Bailey (10), in whose case it re- 
sembled the swelling due to renal disease, but 
the urine was normal. 

3. Onecannotread the papers of Spiller (11), 
Horsley (12), Krause (13), Oppenheim (14), 
Weisenburg (15), Mills (16) and Munro (17) 
on circumscribed spinal meningitis without 
feeling that many hitherto imperfectly under- 
stood chronic cord conditions are now 
made more intelligible to the clinician, 
more easily grouped, and therefore more 
promising in the surgical sense. The chief 
clinical attribute of this newly recognized 
entity is its close mimicry of cord tumor, 
and in this connection, without going 
into pathological detail, I desire to emphasize 
its importance. According to some writers 
it is rare, and yet it is certainly not so rare 
as not to be, in the opinion of Horsley at least, 
more common even than tumor. 

The largest clinical contribution to the 
subject of circumscribed meningitis is that 
of Horsley (12), who from his series of 21 cases 
has drawn conclusions that ultimately may 
make the line of differentiation between 
intradural tumors and subdural cyst accumu- 
lation more sharp than it now is. The causal 
factors are not clear, and the diagnosis would, 
in the main, seem to depend upon a slower 
onset and a greater diffuseness of all the 
symptoms and signs of the disease. Horsley, 
for instance, emphasizes that tumor pain is 
more restricted to the distribution of a single 
root, whereas in this form of meningitis it is 
more diffuse, involving an entire extremity— 
that the weakness and wasting also tend to 
be widespread and embrace a whole limb. 
He holds that the same is true of disturbed 
sensation, which is more likely to affect an 
entire extremity and show hyperesthesia in 
contrast to which tumor more often presents 
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varying degrees of anesthesia. Although 
Horsley attaches much weight to this diffuse 
hypersensibility and the absence of focal 
anesthesia in all of his cases, Weisenburg (15), 
in his strictly circumscribed cyst, calls atten- 
tion to the levels of sharply defined anesthesia 
for touch, pain and temperature and their 
almost daily vacillation. This case more 
than others seems to justify the contention 
that a true cyst formation may exist and as 
such is to be differentiated at least patho- 
logically from the Horsley type. The vaso- 
motor symptoms occasionally found in tumor, 
Horsley has never observed in chronic men- 
ingitis, whereas in the Weisenburg case, the 
right thigh was swollen and the skin of the 
inner parts of both large toes was tinged a 
bluish red. Contrasting observations such as 
these may or may not at the present time 
clarify the clinical picture, but they certainly 
show a determination to arrive, if possible, at 
a preoperative diagnosis of circumscribed 
serous meningitis. I am not prepared to say 
that intrinsically there is any difference 
between the Spiller-Weisenburg conception 
of an idiopathic collection of clear fluid in a 
cyst of the spinal pia-arachnoid and the Horsley 
view of a chronic spinal meningitis. I am, 
however, disposed to believe that in either 
condition, a decompressive laminectomy is 
indicated; that the release of fluid under 
tension should promptly relieve the symp- 
toms, and if we may believe the statistics, 
will result in an ever increasing percentage 
of partial and even complete permanent 
cures. 

4. Acritical survey of Stursberg’s (1) many 
citations in tabulated form makes it plain that 
surgical flaws have been quite as common as 
neurologic flukes in the cord tumor problem. 
It is not pertinent to the caption of this 
paper to discuss these. Only in so far as they 
affect the prognosis are the nature and 
extent of the surgical procedures of interest 
to the neurologist. The timeworn conten- 
tions held in regard to the employment of 
large versus small incisions in general surgery 
obtrude themselves in this special field, and 
we find one operator advocating the resection 
of many spinous processes and the making 
of a large opening into the canal, while another 
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favors hemilaminectomy, with a saving of 
spines and a smaller entrance to the canal. 
Here, as in all surgical work, the end justifies 
the means, and if it requires a large exposure 
to gain easy access to the field of operation, 
it seems to me unwise to limit it, especially 
when the subsequent protection to the cord 
is not seriously impaired. Again, the larger 
opening seems desirable when one realizes 
what great refinement in technique is essential 
to success. I am not sure that palpation 
through an intact dura is reliable in deter- 
mining the presence of the tumor. Cases 
are recorded where it has eluded the feel of 
the palpating finger. With the exposure of 
the cord proper and the confirmation of the 
diagnosis, the active participation of the 
neurologist in the surgical aspect of the 
tumor problem is likely to cease, for after all 
questions of technique, mortality from 
hemorrhage, loss of cerebrospinal fluid and 
infection rest more largely with the surgeon. 
It seems to me that the high point in neu- 
rologic responsibility is reached when the 
diagnosis is established and the indications 
are drawn for the proper kind of surgical 
intervention. 


It is my personal belief that the ultimate 
results in both the decompressive and radical 
surgery of the spinal cord warrant the neu- 
rologist and surgeon in taking all the risks, 
particularly since fatality is inevitable in 
tumors where operation is either too long 
deferred or altogether discouraged and denied. 
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ADDRESS OF THE RETIRING PRESIDENT 
By A. J. OCHSNER, M. D., Cuicaco 


OU have done me the great honor of 

} electing me to the office of first Presi- 

dent of your Congress, and I assure 

you that words fail to express my 
appreciation of this honor. New York, 
with its wonderful clinics and its famous 
clinical teachers, offers a fitting field for 
the labors of this Congress. No other city 
in the world has better teachers of clinical 
surgery than the present generation of 
surgeons in this city, and, judging from 
the preparations which have been made dur- 
ing the past twelve months, I am confident 
that we will have an immensely profitable 
week of clinical instruction, which cannot 
fail to result in human progress of high 
quality and lasting efficiency. 

The keynote of all inspired activity of 
to-day is contained in the idea of service. 
All other conditions must retreat before this 
central, all-absorbing idea. The time when 
financial success, wealth or pomp, or dis- 
tinction for valor in combat were foremost 
in the human mind is rapidly disappearing 
as past history. 

Personal achievement that does not contain 
the element of service must soon be classed 
as undeserving of general admiration. Half 
a century ago a few great teachers and _phi- 
losophers grasped this idea in its full meaning 
and impressed it upon their pupils. Every 
one of these has in a measure absorbed the 
spirit of the teaching that in order to be 
worth while education in all fields must in- 
clude ethical development to a marked de- 
gree, and that education in the practical 
branches must mean not only the acquisition 
of the ability to do work successfully, but 
also the willingness to render service which 
is much more profitable to those who re- 
ceive it than to him who gives it. This 
service benefits not only the individual, 
but to a much greater degree also the com- 
munity. 


1 Read before the Third Clinical Congress of Surgeons of North America, New York City November 11. 1912. 


This Congress is in the broadest sense an 
educational institution. If it simply served 
to enable those of us who have the good 
judgment to attend its meetings to improve 
our personal condition, I would look upon 
it as a dire failure. If, on the contrary, 
it serves to improve the quality of the service 
our profession gives to the people of this 
country, then we may look upon it as a 
successful institution and a worthy element 
in the progress of American civilization. 

The first elements necessary to improve 
both the quantity and the quality of service 
are inspiration and enthusiasm. The meet- 
ings of this Congress have given inspiration 
which has lasted throughout the year with 
many of the participants. 

Many important facts resulting from the 
enormous experience of the ablest clinicians 
of this and other countries have been carried 
by our members to all parts of this country. 

In every large city there are famous clin- 
ics which can easily be found, but there are 
also among the younger workers who are 
relatively unknown those who are doing 
admirable work which is well worth the 
attention of the surgical profession. These 
men can demonstrate their work during the 
sessions of this Congress, and can establish 
their ability as clinical teachers and scien- 
tific workers and be judged by comparison. 
Thus the Congress serves as a_training- 
school for teachers of clinical surgery, and 
will furnish an opportunity for natural 
selection by the survival of the fittest. Thus 
every clinical teacher has equal opportunities 
with all others to demonstrate his quali- 
fications and his caliber. From the educa- 
tional standpoint we have gained much. 
The Congress has already demonstrated 
the presence of most excellent clinics in 
many hospitals which had previously not 
been known to the surgeons of this country 
who are seeking clinical knowledge and 
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thus has increased greatly the efficiency of 
our resources for surgical education. 

In each of the three cities visited by this 
Congress the surgeons have become more 
thoroughly organized for efficient teaching, 
and they have learned in this way to ap- 
preciate more fully each other’s work. This 
is certain to eliminate provincialism and 
stimulate progress by mutual comparison. 

To the practitioners of surgery it has 
given an opportunity to see the great surgeons 
of the country at work, which enables them 
to read the writings of these men with greater 
interest and profit. I dare say there is not 
a member present who will not increase the 
amount of his scientific reading because 
of his personal observation of the work done 
by the writers. 

After all, the efficient surgeons of to-day, 
namely the surgeons who are best equipped 
for service in the broadest sense of the word, 
have acquired the most important part of 
their equipment after graduation from 
medical school. 

It is not the man who had the best educa- 
tion before receiving his doctor’s degree 
who is the greatest surgeon in wisdom, in 
learning, in efficiency, in practice, and in 
equipment to give human service. If we 
should select the ten men in this country 
who rank highest in the field of surgery 
measured by the above standards, not more 
than three or four would be men with uni- 
versity degrees before entering their medical 
colleges. 
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If we compare these men, who might be 
considered deficient from the educational 
standpoint, with an equal number of the 
greatest surgeons from all other parts of the 
world, they will stand out with distinction 
by such a comparison. 

It is the man who has been inspired to 
work, and who constantly finds means for 
unfailing enthusiasm, and who continues 
his studies and frequently observes the clini- 
cal work of others, who ultimately becomes 
the most efficient surgeon and the man of 
greatest learning. These facts will not 
apply to the next generation of surgeons in 
this country, because better opportunities 
will be provided for undergraduate classes; 
but they obtain for our generation. 

The Clinical Congress of Surgeons of 
North America is demonstrating its ability 
to organize the present surgical profession 
of this country into a body that will make 
for the development of the greatest pos- 
sible efficiency in this field for human 
service. 

While doing this it provides inspiration and 
educational opportunity which affects in a 
most advantageous way all members of our 
profession who are working for improvement. 
The organization contains to a high degree 
the means of advancing this exalted prin- 
ciple of service, and deserves to the fullest 
extent the splendid support it has received 
from so large a number of the strongest 
men in our profession. 





EXPERIMENTAL 
TION TO THE 


LIGATION OF 
TREATMENT 


THE 
OF 


PORTAL VEIN; 
SUPPURATIVE 


ITS APPLICA- 
PYLEPHLEBITIS'! 


By HAROLD NEUHOF, M. D., New York City 


From the Pathological Laboratory of Professor Ludwig Pick, Krankenhaus Friedrichshain 


“HE fact that no surgery of the portal 
vein has as yet developed appears to 
depend upon the results of animal ex- 
perimental studies. Many observers 

have demonstrated that ligation of the portal 
vein regularly leads to death in a very short 
time — in half an hour to two hours. Their 
work will be discussed subsequently; it suf- 


Berlin 


fices to state here that the human portal vein 
has been considered a noli me tangere as a re- 
sult. Although the portal vein has been more 
or less completely ligated for accidental injury 
in a very few instances,’ a deliberately planned 
ligation of the vein has never been practiced. 


2 Brewer, Ann. Surg., Phila., 1908, xlvii; Hallopeau, Rev. d. Chir. 
TgIio, No. 42. 


1Read before the February meeting of the Surgical Section of the New York Academy of Medicine 
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Were there no practical indication at present 
for a knowledge of the results of portal vein 
ligation, such information would be desirable 
for possible future application. I believe, 
however, that, of the diseases involving the 
portal vein, suppurative pylephlebitis is a 
condition requiring a knowledge of the results 
of portal vein ligation at the present time. 
With this in view, the literature on the subject 
of portal vein thrombosis and occlusion was 
examined and some experimental studies were 
made. 

In 1856 Oré! demonstrated that ligation of 
the portal vein of rabbits resulted in death in 
a very short time. Schiff,? Claude Bernard,’ 
and others determined that, following this 
procedure, dogs invariably die within three 
hours. The symptoms described as the result 
of portal vein ligation were progressive weak- 
ness, paresis of the posterior extremities, an 
inconstant lowering of temperature, acceler- 
ated respiration, coma, and death. Bernard 
believed that death was due to acute anemia, 
the result of accumulation of blood in the 
portal vein and its tributaries. It was dem- 
onstrated by Tappeiner,! however, that more 
blood could be withdrawn from a dog with- 
out causing death than that accumulated in 
the portal district after the vein was ligated. 
Another hypothesis was that death resulted 
from suppression of the function of the liver 
(Schiff and others). It was subsequently 
found, however, that the blood from the heart 
proved no more toxic after portal vein liga- 
tion. Furthermore, prolonged life is possible 
after an Eck fistula has been established. 
Without entering into all the theories that 
have been advanced to explain the cause of 
death after ligation of the portal vein, it may 
be stated that none has received general ac- 
ceptance.? 

To determine if animals could live after any 
form of portal vein occlusion, it appeared de- 
sirable to attempt to ascertain the cause of 

1 Oré, Compt.-rend. hebdom. des Séances de l’Acad. d. Sciences, iii. 

2 Schiff, Zentralbl. f. d. med. Wissensch., Berl., 1863, No. 8. 

3 Claude Bernard, Lecons sur le diabéte et la Glycogenése Animale, 
Paris, 1877. 

4Tappeiner, Ueber den Zustand des Blutstroms nach Unterbindung 
der Pfortader. Arb. a. d. physiol. Anst. zu Leipzig, 1872. 

5 Nearly all the studies in portal vein ligation were made from thirty 
to sixty years ago. It is therefore not surprising that some theories 


then advanced to explain death now prove untenable. Modern notions 
concerning shock, for example, were not evolved until recent years. 
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death after complete ligation. In several 
successive experiments (five in number) the 
portal vein was completely tied off. The fol- 
lowing experiment is a typical one, and the 
satisfactory technique that was developed for 
the exposure of the portal vein of the dog will 
therein be described.® 


Experiment 3. September 13, 1912, 4 P.M. Large, 
powerful female dog. No preliminary dose of mor- 
phin. Ether anesthesia. Curved incision starting 
near the lower end of the sternum, running parallel 
with the right free border of the ribs, and descending 
vertically for 5 cm. The upper part of the right rec- 
tus muscle divided transversely. The margin of the 
liver elevated, and the pyloric end of the stomach 
drawn downwards. The region of the portal vein 
thereby exposed, no further dissection being neces- 
sary. The vein itself sufficiently exposed by in- 
cising the thin layer of overlying peritoneum. 
Gently freed from the surrounding structures and 
readily ligated above the entrance of the gastro- 
splenic vein. 

Vein tightly ligated. Operation completed at 
4.25 P.M. Observations at end of operation: Animal 
evidently in poor condition. No signs of recovery 
from anesthetic (although reaction had begun be- 
fore the vein was ligated and very little anesthesia 
was given thereafter). Pulse slow and very com- 
pressible. Respirations rapid (32 per minute), 
shallow, slightly irregular. Pupils do not react, 
although corneal reflexes are present. 4:40 P. M., 
animal remains unconscious. Abdomen markedly 
distended, tympanitic. Respirations as before; no 
air-hunger, however. Pulse generally as_ before, 
occasionally irregular and rapid. Skin cool and 
slightly moist. Musculature completely relaxed. 
Death at 4:55 p. M., ushered in by slight, generalized 
convulsions. Although pupils did not react, 
corneal reflexes remained until the end. 

Post-mortem: Small amount of bloody fluid in 
peritoneal cavity. Stomach moderately distended. 
Small intestines greatly distended and deeply 
cyanotic; the mesentery very oedematous. Some 
blood in intestinal lumen. Intestinal wall very 
cedematous and firm to touch, many larger and 
smaller scattered submucous hemorrhages in 
small intestine. Spleen twice the normal size, 
plum-colored, extensive subcapsular hemorrhages. 
Remaining organs somewhat anemic, otherwise 
negative. 

The manifestations were approximately the 
same in all the experiments in which the por- 
tal vein was completely ligated. Death in- 
variably occurs in from fifty minutes to an 
hour and a half after ligation, in a surprisingly 

6 The literature contains no description of the technique and but 


scant information concerning post-mortem findings after portal vein 
ligation, 
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Drawing to show the collateral circulation after ligation of the portal vein (Experi- 


ment): (a) Cavity left in liver by removal of the gall-bladder. 
(e) Lowest part of small intestine. (f) 


(c) Duodenum. (d) Spleen. 
slit open; arrow in gastrosplenic vein. 
are seen higher up. (g) Right kidney. 
containing numerous collateral vessels. 
hepatic artery to liver. 
lower ileum and branches of vena cava. 


uniform manner. Respiration becomes su- 
perficial and accelerated (up to forty-five a 


minute). Considerable abdominal distention 
develops. The pulse is generally slow and 
compressible. In those animals recovering 


consciousness pronounced weakness of the 
lower extremities is evident. Death is ush- 
ered in by generalized convulsions. Al- 
though the pupillary reaction does not usual- 
ly return after the vein has been ligated, the 
corneal reflex remains active until a short 
time before death. Usually the animals do 
not recover from the anesthetic (two of the 
dogs reacted from the ether for very brief 
periods), but sink into a comatose state from 
which they cannot be aroused. Post-mortem 
examination reveals moderate distention of 


(b) Stomach. 
Portal vein 


Ligatures completely occluding the vein 
(hk) Vena cava. 
(m) Branch of vena cava accompanying the 
(p) Small area of anastomosis between portal branches of 


(k) Gastrohepatic omentum, 


the stomach and enormous distention of the 
small intestines. The latter are deeply 
cyanotic; the intestinal wall is intensely 
cedematous and firm and shows numerous 
larger and smaller submucous hemorrhages. 
The lumen contains some blood. The spleen 
is enlarged to two or three times the normal. 
It is very firm, its capsule tense, and there are 
extensive subcapsular hemorrhages. The re- 
maining viscera are somewhat anemic but not 
blanched. 

The clinical manifestations, the manner and 
time of death, and the post-mortem findings 
indicate that death following complete liga- 
tion of the portal vein is not due to acute 
anemia or to intoxication. On the other 
hand, the intense acute engorgement of the 
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intestinal tract and the extreme intestinal dis- 
tention have been found to be the cause of 
death both in the human being and in animal 
experimentation carried out for various pur- 
poses. Without retracing the steps whereby 
the present view has been reached, one may 
state that it is now generally held that death 
in such instances is due to shock. Analogously, 
therefore, death from complete ligation of the 
portal vein is also due to shock. 

When death was found to follow so prompt- 
ly upon portal vein ligation, the question that 
arose was whether ligations at different levels 
would also prove fatal. In 1900 Kusnetzow ! 
reported that ligation of the portal vein below 
the entrance of the gastrosplenic is fatal, but 
that dogs may live if the portal is occluded 
above the gastrosplenic vein. His work has 
not been confirmed by subsequent experi- 
ments, including those of Ito and Omi? and of 
mine. The following example illustrates the 
results I have obtained: 

Experiment 6. September 17, 1912, 
Good-sized lively mongrel. Preliminary dose of 
morphin. Ether anesthesia. Previously described 
incision and exposure of portal vein. Simple dissec- 
tion displayed the entrance of the gastrosplenic 
into the portal. Latter ligated 1 cm. below the point 
of entrance. 5 P. M., operation concluded and vein 
has been occluded for ten minutes. Deep uncon- 
sciousness, shallow and rapid respiration, pulse not 
accelerated, pupils do not react. 5:15 P.M., no 
recovery from anesthetic. Abdomen considerably 
distended and tympanitic. Corneal reflexes re- 
main, pharyngeal and other usual reflexes absent. 
Slight generalized twitchings. 5:35 P. M., involun- 
tary defecation, blood-stained. Generalized con- 
vulsions; death. 

The post-mortem findings correspond with those 
above described. 


4:30 P.M. 


It was first demonstrated by Solowieff * 
that dogs could survive occlusion of the portal 
vein if the branches were ligated at different 
times. He ligated the superior mesenteric 
vein at the first operation, the gastrosplenic 
vein a few days later, and finally the portal 
vein above the gastrosplenic. Some of the 
animals lived weeks and even months after op- 
eration. Two subsequent observers did not 
confirm Solowiefi’s results in the single experi- 


1 Kusnetzow, Roussk. Vratch, 1900, Nos. 32 and 33 (abstracted by 
Giickel in Zentralbl. f. Chir., rg0r, No. 4). 


2 Ito and Omi, Deutsche Ztschr. f. Chir., rg01-2, No. 62. 
3 Solowieff, Virchows Archiv, 1875, lxii. 
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ment that they report.‘ As the result of their 
work they conclude that dogs may live if the 
branches of the portal vein are ligated at dif- 
ferent operations. If, then, the portal vein is 
ligated above the gastrosplenic, death re- 
sults, but less promptly than when prelimi- 
nary ligation of the branches has not been 
practiced. I repeated Solowiefi’s experi- 
ments with modified technique and could con- 
firm his results, as demonstrated in the fol- 
lowing: 


Experiment 8. September 24, 1912. Brown and 
white dog; weight 8520 gm. Ether anesthesia, with 
preliminary dose of morphin. Low vertical incision 
immediately to right of median line. The inferior 
mesenteric vein readily found and ligated close to 
the portal trunk. Careful suture of abdominal wall. 
Animal recovered promptly and was quite well next 
day. Weight remained unchanged. 

September 28, narcosis as before. Right-sided 
incision higher up. The superior mesenteric vein 
ligated about 4 cm. from the portal. The small 
intestine thereupon became somewhat cyanotic, the 
veins engorged. No further change being noticed 
after ten minutes’ observation, the abdomen was 
closed. Return of consciousness after operation 
very slow, with shallow and rapid respiration and 
slow pulse. Complete recovery in two hours. For 
three days after operation, however, the posterior 
extremities were stiff and spastic and the animal 
walked with a typical ‘‘steppage” gait. The re- 
flexes here slightly exaggerated. These manifesta- 
tions disappeared on the fourth day. The second 
day after operation, faeces blood-stained. Some loss 
in weight; entirely regained subsequently. 

October 7, ether narcosis. Curved incision for 
exposure of portal vein as described in Exp. 3. 
Splenic vein (vena gastrolinealis) exposed near 
entrance into the portal and there ligated. Spleen 
at once became cyanotic and enlarged. A ligature 
(silk) was placed about the portal vein above the 
gastrosplenic as a guide for the subsequent opera- 
tion. Suture of abdominal wall in layers. The dog 
recovered promptly from narcosis. Except for 
suppuration of the abdominal wall at the point of 
exit of the silk ligature about the portal vein and a 
moderate loss in weight (down to 8330 gm.) con- 
valescence normal. 

October 11, incision just median to previous one. 
Slight localized peritonitis found about portal vein, 
with small quantity of turbid fluid but no pus. 
Ligature about portal freed from adherent omentum 
and tied. Abdominal incision closed about a super- 
ficial drain. Prompt recovery from anesthetic. 
Dog active, took nourishment well, seemed quite 
normal until the third day after operation, then 
became apathetic, took little food and began to 


‘Ito and Omi, loc. cit. 
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lose weight. Evidently a low grade of peritonitis. 
Animal sacrificed the sixth day after operation. 
Post-mortem: Pus in abdominal wall. Abscesses 
inomentum. Portal vein completely occluded 2 cm. 
above the entrance of the gastrosplenic vein. 
Localized peritonitis about the vein. The branches 
of the portal found ligated as described in experi- 
ment. Spleen somewhat enlarged and firm. In- 
testinal wall somewhat engorged; shows remains of 
several old submucous hemorrhages. A collateral 
circulation had evidently already begun to develop. 
The gastrohepatic omentum (ordinarily very thin and 
bloodless) is thickened and vascular, numerous fine 
vessels coursing in it from the region of the stomach to 
that of the attachment to the liver. Several anasto- 
motic arches between branches of the portal vein and 
the inferior vena cava. The liver itself quite normal. 
Without entering at this point into the de- 
tails of the development of a collateral circula- 
tion (such as that described in the previous 
experiment), it is evident that the results of 
portal vein ligation hinge largely upon such 
development. It was therefore natural that 
the attempt should have been made to ex- 
perimentally establish collaterals by means 
of omentopexy and then to ligate the portal 
vein at a subsequent operation. In fact, 
occasional successes by this procedure have 
been reported (Tilmann,! Bozzi,? Kusnet- 
zow*). In the preantiseptic era both Oré 
and Bernard found that extensive peritoneal 
adhesions (the result of infection at the time 
of operation) carried the collateral circulation 
and that the portal vein could, as a result, be 
successfully occluded. The establishment of 
collateral circulation by such methods is not 
susceptible of practical application to the hu- 
man being. I therefore determined to at- 
tempt complete ligation of the portal vein by 
several operations directed at the vein itself, 
to ascertain if dogs would live under such cir- 
cumstances, and if a definite type of col- 
lateral circulation would regularly develop. 
The plan was to moderately narrow the 
lumen of the portal vein at the first operation; 
at the second operation, several days later, to 
place a ligature that would further encroach 
upon the lumen; finally, to completely ligate 
the vein, at either the third or the fourth 
operation, depending upon the behavior of 
the intestine when the vein was provisionally 
1 Tilmann, Deutsche med. Wchnschr., 1899, No. 18. 


2 Quoted by Schiazzi in the Semaine méd., Par., rg0r, No. 19. 
‘Loc. cit. 
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clamped off.* This general plan was success- 
fully carried out in several instances. A 
single example will suffice for the description 
of the details. 

Experiment to. Tan-colored dog, female, weight 
8310 gm. Ether narcosis with preliminary morphin 
in all the operations. 

September 26, ro12, usual curved incision for 
exposure of portal vein. By dividing the layer of 
peritoneum in front of it, the portal vein was isolated 
almost its full extent above the gastrosplenic en- 
trance. Was then surrounded by a silk ligature 
passed through one cut edge of peritoneum in order 
to fix it. The ligature gently drawn upon until the 
lumen of the vein remained one half the original 


size. Ends of ligature left fairly long for future 
guide. No evidence of disturbed intestinal circula 
tion. Peritoneum carefully sutured, according to a 


method described by Neuhoff and Wiener ® to avoid 
omental adhesions. Animal recovered prompily 
from operation, quite normal next day. Appetite 
good. Slight loss in weight. 

September 30, incision to right of previous one. 
Abdominal wail more vascular than before. Omen- 
tum not adherent. Ligature around portal vein 
found to have (about) half occluded it. The ends 
of the ligature caught in a forceps and twisted until 
the vein was about three fourths occluded. No 
phenomena observed in the intestines; the ligature, 
therefore, permanently fixed in its twisted position 
by a second ligature tied around it and stitched to 
the adjoining peritoneum. Careful layer suture of 
abdominal wall. After operation, slight abdominal 
distention but no appreciable change in pulse or 
respiration. Rather slow recovery. 

October 1, slight spasticity and “ 


steppage”’ gait 
of hind legs. Retention of urine over night. Takes 


little nourishment. 
October 2, general condition better. Manifesta- 
tions in posterior extremities gone except for some 


what increased reflexes. Stool normal. Weight, 
7850 gms. 
October 4, condition practically normal. Slight 


suppuration in the wound. 

October 6, vertical incision median to original 
one. Ligature about portal vein found with some 
difficulty. Vein temporarily clamped to see _ if 
phenomena in intestines occurred. No change in 
ten minutes. Portal vein accordingly completely 
ligated near its entrance into liver. Layer suture of 
abdominal wall. Prompt recovery from anesthesia. 

October 7, dog in normal condition. 


‘For this purpose a serre-fine was employed. In an earlier part of 
this paper the extensive engorgement of the portal district and the 
cyanosis and distention of the intestines were described as the result of 
complete ligation of the portal vein. This observation was employed 
as a guide to determine if sufficient collateral circulation had developed 
to permit safe ligation of the vein. In one experiment, for example, 
the vein had been half ligated four days before, and now complete 
clamping of the vein resulted in pronounced distention of the bowel 
in a very few minutes. The clamp was removed, the Jumen of the vein 
was further compromised by a ligature, and the vein was not com- 
pletely ligated until a subsequent sitting. 

5 Neuhof and Wiener, Surg., Gynec. & Obst., April, roro. 
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October 15, after moderate loss in weight (down 
to 7100 gms.), return to practically normal. General 
condition excellent. 

November 1, nothing abnormal noted to date. 
Animal sacrificed. 


Post-mortem: Congested tongue of omentum 
adherent to anterior abdominal wall. A few 
vascular adhesions between coils of intestines. 


Inconspicuous anastomoses between hepatic and 
diaphragmatic vessels and the gastric and oesopha- 
geal veins. Anastomoses between some branches 
of the portal system and branches of the vena cava. 
A branch of the vena cava accompanies the hepatic 
artery into the liver (this vein is larger than nor- 
mal). No dilatation of the hemorrhoidal or perium- 
bilical veins. 

The gastrohepatic omentum, normally thin and 
transparent, is strikingly vascular. Numerous 
vessels ascend in it from the region of the stomach, 
duodenum, and pancreas and enter the liver over 
the collapsed branches of the portal vein. Some of 
these vessels, however, do not enter the hilus of the 
liver but pass directly into it at various points. 

The portal vein is completely obliterated by the 
ligature 2 cm. below its upper end; the ligature is 
deeply embedded in the wall of the vessel. The 
liver perhaps slightly firmer than usual. Otherwise 
normal in size, shape, and color. Spleen firm and 
somewhat enlarged. Gastro-intestinal tract entirely 
negative. No engorgement of the vessels of the 
portal district. Remaining viscera negative. Spinal 
cord negative. 

There was not sufficient time for microscopical 
examinations to be made in Prof. Pick’s laboratory 
and they were done by Dr. E. Moschcowitz of New 
York at Prof. Pick’s request. I am indebted to Dr. 
Moschcowitz for the following report: 

‘Examination of the sections of the liver does not 
reveal anything particularly abnormal. The only 
change is a slight dilatation of the capillaries. The 
cells stain well and the capsules of Glisson show 
nothing. Perhaps there is also dilatation of the 
portal vein branches in the Glisson capsules but the 
increase in size can only be considered as very 
moderate. The section from the gastrohepatic 
omentum shows numerous veins of good size. The 
veins are normal in appearance. The branches of 
the hepatic artery seen in the sections do not show 
the slightest endarteritis.’’ (See illustration.) 

It has therefore been established that com- 
plete occlusion of the main trunk of the portal 
vein is experimentally feasible provided such 
occlusion be gradually induced during a period 
of several days. An efficient collateral circu- 
lation develops, chiefly in the gastrohepatic 
omentum.! 

1 The experimental work reported is incomplete in several respects. 
Thus, the briefest period in which the vein can be closed off has not been 
determined, nor whether the animal lives indefinitely after the opera- 


tion. The collateral circulation may possibly be of a different type 
after prolonged periods, and changes in the liver, particularly, may then 
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What analogy exists between the experi- 
mental and the clinical findings? Since 1857, 
when Gintrac ? collected six cases of occlusion 
of the portal vein in the human being, a con- 
siderable number of such instances have been 
reported. Some of the patients have lived 
many years with complete stenosis of the 
portal vein. The resultant anastomotic cir- 
culation was considered analogous with that 
developing in cirrhosis of the liver (enlarge- 
ment of the oesophageal, rectal, paraumbilical 
veins, etc., so generally known through the 
writings of Frerichs * and others). Recently, 
however, Charpy‘ discovered an additional 
series of vessels in the lesser omentum that 
play an important part in the anastomotic 
circulation. Pick,® in 1909, was the first to 
clearly indicate the significance of these veins 
in the lesser omentum. He reported a case 
in which the portal vein had been occluded 
for many years (by a cavernoma of the vessel 
wall) and demonstrated that the portal blood 
was carried to the liver chiefly by these veins 
in the gastrohepatic omentum. Further- 
more, Pick pointed out that, in hepatic cir- 
rhosis, a useful anastomotic circulation is one 
carrying the blood away from the liver 
(‘‘hepatofugal’’); in obliteration of the portal 
vein, on the other hand, a useful circulation 
would be a “hepatopetal” one.® The latter, 
via the gastrohepatic veins, is clearly dem- 
onstrated in his case. Pick added that the 
hepatopetal collateral circulation may de- 
velop in adhesions between the liver (and 
gall-bladder) and the remaining abdominal 
viscera (stomach, intestine, omentum, etc.), 
as in a case of portal vein occlusion reported 
by Umber.’ 

The experimental observations that I have 
recorded thus correspond with the clinical 
findings. They also demonstrate two im- 
portant points that have not as yet been es- 
tablished clinically — (1) that the collateral 


be found. A clamp devised to slowly occlude the vein would greatly 


improve the experimental technique; Halsted’s clamps, as made for me 
in Berlin, did not prove satisfactory. Metabolic studies upon animals 
after portal ligation would surely prove of interest. 


2 Schmorl. Jahrb., xciii. 

3 Anatomisch. Atlas zur Klin. der Leberkrankh., Braunschweig, 1861. 

4 Traité d’Anat. humaine de Poirier. Angéiologie, 1898, ii. 

5 Virchow’s Archiv., cxcevii. 

6 These terms, originated by Pick, are useful (though hybrid) ones and 
will be employed in this paper. 

7 Mitt. a. d. Grenz. d. Med. u. Chir., 1901, vii. 
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circulation develops with great rapidity; (2) 
that the collateral circulation in the gastro- 
hepatic omentum is the one that regularly 
develops. 

The demonstration of a collateral hepato- 
petal circulation is of considerable significance 
in connection with the surgery of the human 
portal vein, for ligation of the vein becomes 
conceivable when there is evidence that blood 
from the portal territory enters the liver after 
the portal vein is ligated —in other words, 
that the functions of the liver may continue 
in an approximately normal manner. 

What are the clinical observations of the 
effect of complete portal stenosis upon the 
liver? In all the cases that have been re- 
ported (not including, of course, those of por- 
tal thrombosis associated with hepatic cir- 
rhosis) the liver has been found of normal size 
and gross appearance and of practically nor- 
mal microscopical structure.!. Furthermore, 
some of the patients have lived as long as 
thirty years after the occlusion has been 
established, with but transient if any symp- 
toms pointing to inadequacy of the collateral 
circulation.2, Although my experimental ob- 
servations were not of sufficiently long dura- 
tion to be of definite value in this connection, 
it may be tentatively stated that they corre- 
spond with the clinical ones. Very soon after 
the portal vein is completely ligated the ani- 
mal is in good physical condition, presents no 
abnormal manifestations, takes nourishment 
in the usual manner, and remains of normal 
weight. Upon post-mortem examination, 
the liver is found to be of macro- and micro- 
scopically normal structure. 

I wish to add some remarks upon the 
significance of these experimental and clinical 
observations for the treatment of suppurative 
pylephlebitis. The description of the symp- 
tomatology of the affection is not within the 
scope of this paper; however, it may be stated 
that pylephlebitis ofttimes presents a clinical 
picture that permits the diagnosis to be made 
with reasonable certainty. The affection, 
complicating appendicitis especially, is not a 


1 Pick (loc. cit., p. 523) reviews the trivial microscopical changes that 
have been found in the liver in some instances of portal vein occlusion. 

2 There is no evidence that the liver has not functionated normally 
in these cases. Recently developed tests were not employed in any of 
them; it is possible that some disturbance of hepatic function could 
have been determined by such tests. 
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rare one and almost invariably ends fatally. 
Indeed, it is difficult to conceive of any 
other termination for the vast majority of 
the cases. Nevertheless, no methods have 
been employed in an attempt to check its 
progress. Any procedure, no matter how 
radical, that offers a possibility of cure of so 
fatal a condition should be advocated. I 
therefore wish to suggest ligation of the portal 
vein for the treatment of suppurative pyle- 
phlebitis. The argument, already indicated 
in several places, continues as follows: Al- 
though some cases of suppurative pylephle- 
bitis end fatally with great rapidity, some 
live weeks and even months. Especially in 
the latter, post-mortem examination dem- 
onstrates that the portal vein is often more or 
less occluded by suppurating thrombi, peri- 
phlebitic inflammation, etc. Collateral paths 
for blood from the portal district must have 
been established in these instances. There- 
fore ligation of the portal vein may only com- 
plete the development of a collateral circula- 
tion begun or already far advanced. The 
seriousness of suppurative pylephlebitis de- 
pends not so much upon the suppuration in 
the vein itself as upon the involvement of the 
liver. The liver may be the seat of multiple 
abscesses, even in an early stage of pyle- 
phlebitis; even in such instances, however, 
ligation of the portal vein will cut off the 
source of the hepatic infection and the liver 
may take care of those foci that have already 
developed init. That patients suffering from 
multiple abscesses of the liver may recover 
has been amply demonstrated. Therefore 
clinical evidence pointing to invasion of the 
liver is not, in itself, a contraindication to the 
procedure suggested. 

The details of the operation can be de- 
veloped by experience alone. Should the vein 
be ligated in several sittings (as in the experi- 
ment) or should this be accomplished by a 
clamp that gradually occludes the vein (such 
as that devised by Halsted)? Or finally, 
should the vein be completely ligated at one 
sitting? It is possible that only cases of 
pylephlebitis that have existed for some time 
will prove to be operable, cases in which the 
vein is more or less occluded and the collateral 
circulation has had an opportunity to de- 
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velop. Under such circumstances, at any 
rate, immediate ligation would seem the 
operation of choice. If thrombosis has not 
extended above the splenic vein, the portal 
should of course be ligated below that vessel. 
If the portal involvement has extended above 
the splenic vein, the latter should also be 
ligated, beyond thrombosis that may have 
extended into it, if possible. The question of 
procedure in involvement of the portal vein 
above the highest surgically accessible level 
must remain an open one. Ligation through 
the thrombotic area should be considered be- 
cause the source of infection of the liver will 
thereby be greatly diminished in area, and the 
bacteria will not be swept into the liver by any 
blood current still present in the portal vein. 
The problem of dealing with the pus in the 
-vein has not been considered. It may prove 
feasible to drain the vein, as suggested by 
Gerster,! provided the blood stream in it is 
completely or almost completely sidetracked. 
The possibility of excision of the thrombosed 
portal vein is one for the future to determine. 
Whatever the operation of occlusion prac- 
ticed upon the portal vein, it should be com- 
bined with an omentopexy. This additional 


procedure is advocated because it may prove 
a valuable aid to the collateral circulation that 
has already developed at the time of operation 


or that may develop after operation. If the 
omentum is partly attached to the liver and 
partly to the abdominal wall, it should 
theoretically assist both the hepatofugal and 
the hepatopetal flow of blood. 
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RESUME 


1. Experimental complete ligation of the 
portal vein is immediately fatal. Death re- 
sults from shock. 

2. Apparently normal life is compatible 
with complete occlusion of the portal vein, if 
gradually induced. This is true for the hu- 
man being and the experiment. In the latter, 
gradual obliteration of the lumen can be suc- 
cessfully induced in a very brief period. 

3. The liver remains practically normal 
with complete occlusion of the portal vein 
existing for a short time (experimentally), 
and for very prolonged periods (clinically). 
The reason for this lies chiefly in the develop- 
ment of a hepatopetal collateral circulation. 
The latter is demonstrable clinically and ex- 
perimentally. In the experiment the hepato- 
petal circulation appears to develop regularly 
in the gastrohepatic omentum. 

4. An active treatment of suppurative 
pylephlebitis is suggested on the basis of the 
above summarized results. Ligation of the 
portal vein, with the modifications embodied 
in the paper, is the treatment that is advo- 
cated. The operation is worthy of trial in an 
attempt to improve the results of an affection 
so regularly fatal. 

It is a pleasant duty to conclude by an ex- 
pression of my thanks to Prof. Pick for his 
kindness in supervising the work and for his 
courtesy in placing all the laboratory facili- 
ties at my disposal. 
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space as the place of application for 
different active agents originated with 
the Frenchman Cathelin. He pointed 
out that it is possible to inject watery solu- 
tions into the extradural space by puncture 
of the lower end of the sacral canal, the hiatus 
canalis sacralis. By injection of cocain solu- 
1 Gerster, Tr. Am. Surg. Assn., Phila. 1903. 


sh idea of making use of the extradural 


tion he thus brought about, on dogs, an 
analgesia which was sufficient for surgical 
purposes. He cautiously made use of this 
method on humans for the amelioration and 
cure of certain nervous bladder troubles. 
This method was then further developed by 
Stéckel, who was the first to introduce it in 
Germany and to make use of it in obstetrics, 
and who tried to bring about painless de- 
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livery by sidetracking the sacral plexus by 
means of novocain and eucain solutions. 
Stéckel’s method was, however, later given 
up by him, since the anesthesia was only 
effective for a certain time in which the labor 
could not be brought toanend. The interest 
in sacral or extradural anesthesia was revived 
by researches of Lawen and Gros. They 
proved, experimentally and clinically, that 
the anesthetizing strength of a sodium 
bicarbonate solution is greater than that 
of the hitherto used sodium chloride solution. 
Lawen in particular brought forward several 
more modifications in the technique of punc- 
ture and injection, and reported favorable 
results which he had been able to accomplish 
with these modifications of the sacral anes- 
thesia in operations below the symphysis. 

The Freiburg Frauenklinik then continued 
the experiments started by Lawen, at first 
with his technique, then went on with its 
own technique to experiment in obstetrics 
and gynecology. In obstetrics, sacral anes- 
thesia as modified by Lawen was used for the 
introduction of the scopolamin-morphin 
Dammerschlaf! (Gauss), in order to bring 
about freedom from pain during the entire 
labor. In gynecology, sacral anesthesia was 
used at first in performing ‘‘low”’ operations, 
that is operations the nerves of which were 
fed from the lower part of the plexus lum- 
balis; later the Freiburg clinic proceeded to 
expand the indications for sacral anesthesia 
to all abdominal operations by using the so- 
called “high extradural anesthesia.” 

I report herewith the technique of low or 
high extradural anesthesia used by us in the 
Freiburg Frauenklinik, the experience we 
have had with it, the advantages or draw- 
backs of the method, and finally the indica- 
tions which the Freiburg clinic uses in the 
employment of sacral anesthesia. 


I. TECHNIQUE 

The principal new points in the Freiburg technique 
are: 

1. The combination of sacral anesthesia with a 
deep veronal-scopolamin-morphium Dammerschlaf. 

2. The alteration of position during and after 
the injection. 

3. The increase of the novocain dose. 


1‘ Twilight sleep”. 


CONCERNING SACRAL ANAESTHESIA 








489 


Preliminary narcosis. We require, as well for 
low as for high extradural anesthesia, the produc- 
tion of a deep Dammerschlaf, in order to mitigate 
the pains attendant on the sacral puncture and 
sacral injection and to wipe them from the mem- 
ory. Also to take from the patient the unpleasant 
impressions of the puncture, and especially the 
position. Furthermore, we have been able to prove 
as a matter of experience that the depth of the 
anesthesia, especially the relaxation, is dependent 
on the quality of the preliminary scopolamin- 
morphium Diammerschlaf. <All patients receive 
1 gm. of veronal on the evening before and !4 gm. 
of veronal on the day of operation. A reduction of 
the dose, in that 14 gm. of veronal is given on the 
evening before, is carried out with all patients 
who are markedly cachectic, as, for instance, on 
very debilitated carcinoma patients. With all 
other patients we have kept to this dosage and have 
seen no untoward results. On the day of the opera- 
tion itself the patients receive scopolamin-morphium, 
scopolamin-pantopon, or of late, scopolamin-nar- 
cophin, with which we have obtained the best re- 
sults. This last combination I would like particu- 
larly to recommend, because a moderately good 
analgesic action of the Dimmerschlaf is obtained; 
and in addition the Dammerschlaf lasts longer than 
with the use of scopolamin-morphium or scopola- 
min-pantopon, a condition which is found very de- 
sirable when some unforeseen postponement of the 
beginning of the operation is made necessary. 
The dosage is as follows: We give, three hours 
before the beginning of the operation, 0.0003 
scopolamin and o.o1 morphium. ‘Then, 2!4 hours 
before the beginning of the operation, that is 34 
hour after the first injection, we give the same dose, 
again — that is 0.0003 scopolamin and o.o1 mor- 
phium. 

Narcophin is a preparation put on the market 
by a German firm. Should morphium be given 
instead of narcophin, the dosage is the same, ex- 
cept that o.or morphium takes the place of 0.03 
narcophin. It is then better, however, to give the 
injection somewhat later, according to our experi- 
ence — the first injection 114 hours, the second 34 
hour, before the beginning of the operation. ‘The 
same holds good in the use of pantopon, which is 
given in a dose of 0.02 gm. This is to be considered 
as normal dosage. It is reduced by us to a half 
under the following conditions: in old patients and 
in patients who have a body weight much under 105 
pounds. We have not set a definite limit for the age, 
because senile changes make their appearance in some 
early, in others late. Ingeneral women of the working 
class beyond fifty years of age, and those of better 
classes beyond sixty, are to be considered old. It is 
well to control the condition of the Dammerschlaf 
about one half to three quarters of an hour before 
the intended operation; that is, one speaks to the 
patient lying in the preparation room, or tests the 
analgesia by lightly pinching the skin. If the pa- 
tient is still quite wakeful, we conclude that she re- 
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acts little to alkaloids and we give her one half of 
the normal dose already described, i. e., morphium 
0.005, scopolamin 0.00015. 

It must be here noted that the object of the 
scopolamin-morphium Déammerschlaf is not the 
induction of absolute anesthesia, i. e. complete 
narcosis, but a condition of amnesia. It is almost 
the rule that patients in Dammerschlaf, for example, 
give indications of more or less severe pain at the 
time of the sacral puncture. They are not conscious 
of the pain, however, and forget it. If one asks a 
patient who was injected during the scopolamin- 
morphium Déammerschlaf and who gave lively 
demonstrations of pain, on the day after the opera- 
tion, or even on the evening of the operation, if she 
remembers having felt pain or if she remembers 
anything of the puncture, etc., one almost always 
gets a negative answer. This amnesia is a specific 
action of scopolamin. 

Technique of the sacral puncture. 
the sacral puncture: 

1. With the patient lying horizontally on her side. 

2. In the knee-elbow position, with the patient 
horizontal or with elevated pelvis. 

Puncture in the side position has the advantage 
that the position is easily obtained, the drawback 
that the puncture itself is more difficult. Puncture 
in the knee-elbow position has just the opposite 
advantage and disadvantage. The hiatus canalis 
sacralis, the lower opening of the sacral canal, is 
chosen as the point of entrance. This is to be recog- 
nized through the skin by the two cornua sacralia. 
To orient oneself, one palpates the processus spinosi 
of the sacrum down to its lowest part, then feels 
that the processus spinosi seems to divide in a fork- 
like manner, and thus comes upon a triangular 
space which is bounded on the sides by the two 
cornua sacralia and gives the elastic resistance of a 
deep-lying membrane. The hiatus is easily found 
when puncturing in the knee-elbow position, as it 
lies in the continuation of the anal groove. When 
the patient is in the side position it is somewhat 
above the anal groove, as in the side position the 
weight of the gluteal muscles causes the skin to be 
drawn over it. The hiatus is best found by inject- 
ing one finger-breadth away from and above the 
anal groove. The entrance is best obtained at an 
angle of about 45° from the body surface. 

Instrumentarium of the sacral anesthesia. 1. 
Puncture needle. We make use exclusively of a 
needle the chief feature of which is that it con- 
sists of a hollow tube in which is a sharpened 
mandrin, which can be immediately withdrawn. 
We puncture with the mandrin pushed forward 
until we have entered the canal, then immedi- 
ately withdraw the sharp point and introduce 
the empty tube, which is made of platinum or 
silver, further into the canal. Injuries to the 
veins of the extradural space are thereby avoided 
which otherwise may easily occur with the use of 
stiff, sharp instruments. 

2. The tilting chair for the production of the 


We carry out 
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knee-elbow position. We make use of a specially 
constructed chair in which the patient can be com- 
fortably seated. She is there swung so that she is 
brought into knee-elbow position with a more or 
less elevated pelvis. This rather expensive appara- 
tus can, however, be improvised if one fixes on the 
operating table supports for the shoulders and pel- 
vis. One can then bind the patient to the supports 
with towels, and thus easily bring her into knee- 
elbow position and produce the necessary amount 
of elevation of the pelvis by means of the operating 
table. 

3. Syringe. 
syringe. 

Trial injection. Whether or not the needle lies 
correctly in the sacral canal, one can discover on 
injecting by the degree of resistance. If the needle 
lies correctly the fluid is injected almost without 
resistance. If the resistance is greater, or if on 
injection a subcutaneous swelling appears, then the 
needle has not entered the sacral canal, but is in the 
periosteum or subcutaneous tissue. Hence a trial 
injection is to be made before each sacral canal 
injection, in order to be certain that the canal has 
been entered. Novocain solutions should not be 
used for this trial injection; one does best to inject 
5 to ro cc. of an indifferent solution, such as sodium 
bicarbonate or salt solution. Should it be found 
after an injection of large quantities (10-15 cc.) 
that the needle does not lie correctly, the patient 
has at any rate absorbed no active drug. 

Testing for injuries of the veins and lumbar cavity. 
Even with the use of the above described puncture 
needle, with withdrawal of the mandrin, injuries of 
the veins of the extradural space can of course 
occur. These injuries are dangerous, because the 
sacral injection of novocain can then turn into an 
intravenous injection. One tests for injuries of the 
veins by lowering the pelvis after the sacral punc- 
ture. Injuries of the veins occasionally occur with- 
out an immediate gush of dark red blood. When 
the pelvis is sunken, however, and a vein of con- 
siderable size is injured, blood will almost always 
issue. If only a little blood runs out, then only a 
small vein is injured and the injection can be com- 
pleted. If blood issues in quantities or in spurts, 
then one should by all means desist from the sacral 
injection. 

By means of this lowering of the pelvis it can also 
be noted if the meningeal cavity has been injured. 
According to anatomical examinations, the dis- 
tance from the hiatus sacralis to the lower end of the 
lumbar cavity is 6 cm. Should a variation occur, 
however, in spite of this, in which the lumbar cavity 
extends abnormally deep, then there exists without 
this test the possibility that the lumbar be punc- 
tured. If, with lowered pelvis, a profuse watery fluid 
is seen to run out, one must of course desist. We 
have not had, in our whole series of cases, a single 
puncture of the lumbar cavity. 

Mixture and preparation of the novocain solution. 
We still recommend for the present novocain as the 


We always use a 20 cc. record glass 
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anesthesia for sacral anesthesia. We have used other 
anesthetics on 13 of our cases, but have up to the 
present time found novocain to be relatively the 
least harmful and the most effective anesthetic. 

Sodium bicarbonate solution. ‘The essential new 
point which Lawen brought out in his work was the 
introduction of the solution of sodium bicarbonate 
as a vehicle for novocain (see p. 489). With the 
exception of two cases we have made use of novocain 
in sodium bicarbonate solution. It was shown by 
the observations of Stéckel and of Lawen that 
results may be obtained with the simple novocain- 
chloride solution, but they are inconstant. For 
control, I likewise have given in two cases novocain 
in sodium chloride solution; both times the an- 
zsthesia appeared later and was not so complete 
as in those cases carried out with the novocain- 
sodium bicarbonate solution. It must therefore 
be recommended that, at least in the use of novocain, 
this solution always be used. Liawen has given sev- 
eral formule. We use almost exclusively the follow- 
ing: Natr. bicarb. puriss., 0.25; Natr. chlorat., 
0.5; Aq. dist., 100. 

Addition of adrenalin. It is recommended to 
add adrenalin to the sodium bicarbonate and 
novocain solution in order to bring about a con- 
traction of the blood-vessels, which on the one 
side is thought to hinder a too rapid absorption of 
the novocain by the blood, and thus an acute in- 
toxication, and on the other is thought to guarantee 
a delayed resorption, and thus a more continued 
action. According to our observations, however, 
it seems pretty certain that the addition of adrenalin 
brings about no such appreciable delay in resorp- 
tion as one might expect. It appears as if the thin- 
walled veins of the extradural space do not react 
strongly to adrenalin. If one adds suprarenin or 
adrenalin immediately to the sodium bicarbonate 
solution, it is destroyed in a few moments if the 
solution is warmed to the right temperature; that 
is, it is converted into an inactive substance by the 
strong alkaline reaction of the solution; this is 
shown by a reddish or, later, a yellowish color. 
In order to avoid this oxydation of suprarenin we 
add '%4 gm. natrium sulphurosum to the novocain- 
bicarbonate solution, for researches of Trendel- 
enburg in Freiburg have shown that the oxydation 
of suprarenin is postponed for a long time by the 
addition of this substance. The amount of supra- 
renin which we add is 4 cc. of a 1:1000 solution. 

Preparation of the novocain solution. According 
as we wish to use a 1 per cent or a 1% per cent solu- 
tion of novocain, we add to too cc. or 75 cc. of the 
above described sodium bicarbonate solution 1 gm. 
of novocain. The mixture is then boiled for a 
moment, whereby the sodium bicarbonate is con- 
verted into the more active sodium carbonate, and 
at the same time a sufficient degree of sterilization 
is obtained. ‘The solution is then cooled to 38° C., 
and if not used at once is kept best in an incubator. 

Dosage of novocain. By far the most difficult 
chapter in the subject of sacral anesthesia is the 


dosage of novocain. The Freiburg Frauenklinik 
has itself been able to work out a definite scheme 
of dosage only after a long experience, now favorable, 
now unfavorable. Whether or not it possesses 
permanent value is not to be said in advance, at 
any rate we have up to the present time had our 
best results with it. Our dosage plan is as follows: 

1. Dosage in low anesthesia: Normal dose 0.6 
gm. In patients under 105 pounds body weight, 
in cachectic patients, in those who are deep in Dim- 
merschlaf, and in operations which probably will 
not last over 45 minutes, only o.5 gm.; in hemor- 
rhoid operations, 0.4 gm. 

2. Dosage in high anesthesia is somewhat more 
complicated. The minimal dose is here 0.5 gm., 
the maximal 0.8 gm. The factors which have to be 
considered are: 1. Body weight; 2. cachexia; 
3. icterus; 4. habituation to narcotics; 5. Daim- 
merschlaf; 6. nature of the operation. 

As a normal dose we take 0.7 gm. We take o.1 
gm. from this dose if the patient weighs less than 
105 pounds, if she is very cachectic or icteric, if she 
is deep in Daimmerschlaf, and in short operations 
such as uncomplicated appendectomies, Alexander 
Adams’ tubal sterilization, operations for inguinal 
hernia, and so forth. We increase the dose of 0.7 
gm. by o.1 gm. in patients who weigh over 126 
pounds, in patients who are accustomed to narcotics, 
with poor Dammerschlaf, and in long operations — 
myomectomy, gall-bladder and kidney operations. 
We take 0.2 gm. from the normal dose if the woman 
has a body weight under 84 pounds. 

All of these considerations can annul each other. 
For example, if a woman is in poor Dammerschiaf, 
one would add o.1 to the dose; if, however, she at 
the same time has a body weight under 105 pounds, 
0.1 must again be subtracted, and these two points 
have equalized each other. In order to avoid an 
immoderate summation of addition or subtraction, 
we make it a rule not to use less than 0.5 gm. or 
more than 0.8 gm. This dosage is so arranged that 
above all things the principle of safety is preserved. 
In many cases we could doubtless have given more 
novocain and thus obtained better results as far 
as anesthesia and relaxation were concerned. I 
should advise, however, in spite of that, to hold to 
the cautious dosage. Very heavy persons had best 
not be given sacral anesthesia at all. One does not 
regret having occasionally to give in combination 
a little chloroform and ether. The doses which will 
be necessary are so small that they cannot produce 
any mentionable damage. 


The position during and after the injection. 
For low anesthesia we almost always use the 
side position. We puncture in the side 
position, and inject the solution slowly, 
taking from one to one and a half minutes. 
The woman lies in the side position horizontal- 
ly. Immediately after the injection she is 
brought into position on her back, and a 
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slight elevation of the pelvis is used, or none 
at all. One can usually begin the operation 
on the perineum in two to three minutes. 
It is different where one is to produce high 
anesthesia. We use here the knee-elbow 
position: exclusively. We puncture and in- 
ject also with the pelvis elevated. The pa- 
tient is brought onto the tilting chair or the 
prepared operating table in the knee-elbow 
position with moderately elevated pelvis. 
In this position the puncture is made, like- 
wise the injection takes place with uniformly 
elevated pelvis, about 30°, and finally the 
pelvis is still more elevated, to 45°. The 
patient is left in this position for about five 
minutes; then she is brought onto the operat- 
ing table in horizontal position. High an- 
esthesia thereby usually sets in after five to 
ten minutes. The first sensations which are 
* lost are the lower and upper skin sensibilities; 
the last anesthesia to be obtained is in the 
peritoneum. Anesthesia vanishes in the 
reverse order — first in the peritoneum, and 
last in the skin. 

Duration of the anesthesia. As an average, 
the low anesthesia lasts 34 to 1 hour, or 1 to 
114 hours. High anesthesia averages 34 
hour, in rare cases only 14 hour, occasionally, 
however, an hour or more. It appears as 
if a certain prolongation of the anesthetic 
action is brought about by the addition of 
suprarenin. 

Results. We have carried out in all 135 
low anesthesias, 21 with novocain substitu- 
tion products, which cannot be further dis- 
cussed here, and 114 with novocain. In 
giving the results I shall follow the scheme 
that I have used in my former publications: 

1. Good low anesthesia of the organs 
lying below the symphysis, to which during 
the operation no inhalation anesthesia had 
to be added, 62, or 54.4 per cent. 

2. Good low anesthesia to which on 
account of the duration of the operation 
inhalation anesthesia had to be added, 24, 
or 21 per cent. 

3. One-sided or incomplete anesthesia 
which made necessary the addition of inhala- 
tion anesthesia from the first, or soon after 
the beginning of the operation, 15, or 13.2 
per cent. 
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4. Failures, 13, or 11.4 per cent. 

High anesthesia we carried out in 434 cases; 
of these 92 were with novocain substitutes 
and 342 with novocain. Of these: 

1. Peritoneal anesthesia with relaxation, 
159, or 46.5 per cent. 

2. Peritoneal anesthesia with relaxation, 
in which, on account of the duration of the 
operation, inhalation anesthesia had to be 
added, 73, or 21.3 per cent. 

3. Incomplete high anesthesia, 7.e. in 
which no relaxation, but only peritoneal or 
skin anesthesia, or only low anesthesia 
occurred, 91, or 25.6 per cent. 

4. Failures, 19, or 5.6 per cent. 

It is to be noted that the amount of chlo- 
roform-ether was in general small; 10 to 15 
cc. of ether alone or with a few cc. of chlo- 
roform is often enough to carry out a peri- 
toneal operation lasting 45 minutes to 1% 
hours. All of these cases are included under 
headings 2 and 3. It is certain too that, 
even when the anesthesia is from the begin- 
ning insufficient, the amount of chloroform- 
ether and the consequent harm to the patient 
is much less than when chloroform and ether 
are used entirely for anesthesia. 

Collateral action. The principal collateral 
action, and that one which most often is 
striking, is the extreme pallor which usually 
comes on one quarter to one half hour after 
the injection. A fall of blood pressure is 
doubtless connected with this pallor, and both 
are to be regarded as novocain action. 
With choice of suitable doses, as shown above, 
there is no danger, particularly if there was 
no injection into the veins. The pallor lasts 
for about 2 to 3 hours. Occasionally patients 
complain of chilly sensations. In 3 to 4 
hours the action is over. It is to be admitted 
that at first these symptoms can appear 
somewhat threatening. On account of the 
fall in blood pressure which accompanies it, 
one of course should make it a rule not to 
use sacral anesthesia on patients who have 
severely damaged hearts or vascular systems. 

After effects. The most pleasant thing 
about sacral anesthesia is the insignificance 
of the after effects. Post-operative vomiting 
practically never occurs, an advantage which 
cannot be praised too highly in operations on 
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the stomach and _ intestines. Headaches, 
too, which follow lumbar anesthesia so often 
and so persistently, do not occur after sacral 
anesthesia. Those cases where we observed 
headache had other definite causes. It is 
also a priori to be expected, for the puncture 
of the meninges, which causes the headaches, 
does not occur in the sacral anesthesia. In 
our first trials there were, in all three times, 
after effects which at first seemed very un- 
pleasant. They were cases of neuritis in the 
region of the nerves of the leg. Once a 
solution was accidentally injected too warm; 
in both the other cases the old technique, 
jerky injection of the solution, was used, 
whereby mechanical injury of the nerves is 
possible. Since we excluded these sources 
of error we have never had to complain of 
such occurrences. 
RESUME 

Sacral anesthesia is an anesthesia de luxe. 
Its execution demands a number of trained 
assistants, and the technique is not simple 
and demands long practice. The technique 
has not yet been worked out to the finest 
points. Much is to be expected from sub- 
stituting for novocain a preparation which 
is as efficacious but less toxic. 

The main advantages of the method are the 
lack of vomiting before and during the opera- 
tion, the lack of headaches in the convales- 
cence, and, in the successful cases, the beauti- 
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ful anesthesia and relaxation which alone 
make possible a technically perfect operation. 

The drawbacks, outside of the already 
mentioned difficulty of the technique and 
dosage, are the fall in blood pressure and 
the limited duration of the anesthesia. 

On the one side sacral anwsthesia com- 
petes with inhalation anesthesia, particular- 
ly in its extended forms, as a mixed anes- 
thesia; on the other side, with lumbar an- 
esthesia. It surpasses inhalation anzsthesia 
in the better relaxation which it assures and 
in the inconsequence of the after effects; it 
is surpassed by lumbar anesthesia in the 
fall of blood pressure and the difficulty in 
technique encountered in its use. It sur- 
passes the latter, however, in one important 
point, and that is the absolute absence of 


headache. On the ground of these com- 
parisons, the Freiburg Frauenklinik has 


made for itself the following indications: 
For small, short operations which require 


only slight abdominal relaxation, e. g. un- 
complicated appendectomies, we use the 


inhalation anesthesia with chloroform-ether 
or laughing gas. 

For larger operations on women whose heart 
and vascular system is not intact, or on very 
fat women with a thick fat layer over the 
hiatus canalis sacralis, we use lumbar an- 
zsthesia. 

For all other cases, sacral anesthesia. 
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By JOHN B. MURPHY, A.M., M.D., LL. D., Cuicaco 


N a series of articles on the surgery of the 
bones, joints and tendons, published 
recently in the Journal of the American 
Medical Association, I considered this 

subject in many of its phases, although lack 
of space made it impossible to more than touch 
on the details of this work. 

While plastic operations on the bones have 
been performed for a considerable number of 
years by many men, the subject is still in its 
infancy, because we have not until now ar- 
rived at the stage where we can make positive 


statements on practically all the emergencies 
which may arise in the course of this work. 
We have, however, formulated definite, clear- 
cut principles which control the essential 
features of all this class of surgery. It is no 
longer in the experimental stage but is an 
established fact. Experimental study by 
many European and American surgeons has 
done much to develop this phase of surgery, 
and we are now in a fair way to reach finality. 

I will not weary you with a recital of all the 
experimental work done by my associates and 
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me, and anything I may say to you will be 
based entirely on that work and on the very 
extensive clinical observations which I have 
had the opportunity of making since 1903, 
when I first became actively interested in the 
subject, and earlier desultory work. Since 
that time, particularly during the last four 
or five years, I have devoted a great deal of 
time, thought and study to osteoplasty and 
arthroplasty. My results have been such that 
I have been able to draw some definite con- 
clusions, although each day some new problem 
presents itself which must be solved. 

Anyone who undertakes this work must 
have a very complete knowledge and a clear 
conception of the embryology and anatomy of 
the bones and joints, as well as of the method 
of regeneration, not only in bones, but also in 
the soft tissues. No matter how this work is 


done, it must be carried out along definite lines 
which approach the natural course of embry- 
ology and osteogenesis as closely as possible. 

I believe it may be said with some positive- 
ness that the question of what sort of material 
and from what source it should be taken, in 
osteoplastic work, has practically been solved. 


While implantation of foreign material or of 
homo material derived from a subject of the 
same species is useful in a measure as a 
mechanical support or irritant, its utility 
is practically confined to a few situations in 
the body, and even then only a few materials 
are advantageously at our disposal. Further- 
more, it is not at all a matter of supplying a 
defect, but of supplying the proper means 
which will favor the reproduction of tissue to 
fill in the defect. Anyone who has done osteo- 
plastic work knows this to be true. We cannot 
supply a defect in a bone, but we can resort 
to procedures which will make for regenera- 
tion from the bone already present or remain- 
ing so as to fill in the defect. 

As a result of my work I have formulated 
in my own mind a series of laws which must 
be observed if one would meet with success in 
osteoplasty. To achieve the best results in 
the work of bone grafting and bone transplan- 
tation we must observe the following: 

1. (a) Normal periosteum completely de- 
tached from bone and transplanted into a fat 
or muscle tissue bed in the same individual, 
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if he be young, may produce a permanent 
bone deposit, but only if osteoblasts remain 
attached to the lower layer of the periosteum. 
The periosteum of itself is not osteogenetic; 
it is rather a limiting membrane, and therefore 
it is of advantage to transplant it with the 
bone, although it is not essential to do so. 
(b) Normal periosteum, transplanted into 
another individual or animal of the same 
species and under the same conditions, rarely 
if ever produces a permanent bone deposit. 
Any bone which is formed from such peri- 
osteum will sooner or later be absorbed. The 
osteogenetic effort of this periosteum is early 
exhausted. (c) Normal periosteum trans- 
planted into another species never produces 
a permanent bone deposit. 

2. Strips of normal periosteum raised from 
the bone, detached at one end but left at- 
tached to the bone at the other, if turned out 
into the surrounding tissues, usually have bone 
produced on the under surface, at the osteo- 
periosteal angle, but not unless there are 
osteoblasts attached toit. This is an etiologic 
factor of many of the exuberant calluses in 
fractures in the neighborhood of joints. The 
periosteum and some of the osteal cells are 
torn loose by the muscular contractions at the 
muscle attachments or elevated by the frac- 
ture, and these develop traumatic exostoses. 

3. Normal periosteum transplanted into 
other individuals or animals of the same spe- 
cies and contacting at one end with exposed 
or freshened bone rarely ever produces perma- 
nent bone, even for a small extent at its basal 
attachment, and never produces bone for its 
full length. 

4. When bone with its attached periosteum 
is transplanted into muscle, fat or other soft 
tissue in the same individual and free from 
bony contact, it may for a very brief period of 
time show osteogenetic powers, but eventually 
the formation of new bone ceases, and all of 
the bone, the transplanted as well as the new 
bone, is absorbed, except in the cases of very 
young children or infants. When transplant- 
ed into another species it is always absorbed. 

5. Free bone from which the periosteum 
has been detached, when transplanted into 
muscle or other soft tissues, always dies and 
is ultimately absorbed. 
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6. Bone, with or without periosteum, 
transplanted in the same individual and con- 
tacting with other living osteogenetic bone 
at one or both of its ends, always becomes 
united to the living fragments and acts as a 
scaffolding for the reproduction of new bone 
of exactly the same size and shape as the 
original bone, provided the most perfect 
asepsis is maintained. This new bone subse- 
quently increases to such a size as is necessary 
to give the support required by nature in the 
extremity in which it has been placed. It 
acts as a scaffold for the production of new 
bone—but allows the osteoblasts which are 
normally found on the Haversian vessels to 
travel into the Haversian canals of the trans- 
plant. When one end of such a transplanted 
piece of bone projects into a joint and when 
it is surrounded by the original joint capsule, 
the normal conformation of the bone end in 
the joint is reproduced almost in its entirety, 
such as the head and tuberosities of the 
humerus (Case 1) and’ the upper extremity of 
the femur (Case 3), including the trochanters; 
provided the muscle stumps are fixed to the 
transplant, at the time of operation, in about 
their normal anatomic relation with sutures. 

7. The transplant, no matter how small or 
how large it may be, is always ultimately 
absorbed. It is our conviction that its réle 
in the reproductive process is merely that of 
mechanical support for the Haversian blood- 
vessels and the living osteogenetic cells as they 
advance from the living bones at both ends 
and pass through the Haversian canals, 
canaliculi and lacune of the transplant. New 
lamellz are deposited around the new capil- 
laries, and these lamellae adjust themselves 
in the graft in such a manner that a firm bony 
union is formed and the continuity of the bone 
into or onto which the transplant has been 
placed is re-established, and to such a degree 
as to give sufficient support to the limb long 
before the transplant is entirely replaced by 
new bone or the transplanted bone is ab- 
sorbed. 

We have had the opportunity of observing 
that ultimately all of the transplant disap- 
pears. As the new lamelle are formed by the 
osteoblasts, the osteoclasts eventually dispose 
of the transplant, and this building up and 
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tearing down process by the osteoblasts on 
one hand and the osteoclasts on the other 
keep pace. As rapidly as new bone is formed 
in and around the transplant the old bone is 
absorbed. This conclusion is based not only 
on my personal experimental work and clin- 
ical observations in particular, but on the 
analysis of the clinical and experimental 
work done by others. 

The graft per se does not possess any 
osteogenelic power; it merely serves an osteo- 
genetic-conductive purpose. The regenerative 
force is supplied by the osteogenetic cells 
found normally in the Haversian canals and 
lacune of living bone. However, in order 
that this new formation of bone may be made 
possible, the transplant or graft is an absolute 
necessity. 

We have found further in our clinical ob- 
servations that unless the graft is firmly 
contacting with living bone the osteogenetic 
cells will not pass over from the living bone 
to the transplant. We have had one case 
(Case 2) and only one in our entire clinical 
experience in which that was demonstrated. 
One end of the transplant only was firmly 
contacted with living bone, and here a firm, 
solid bony union took place. The other end 
of the transplant had partly freed itself from 
its contact with the living bone, so that it was 
loose and not firm; while there was some callus 
formation at this end of the transplant there 
was no effort at bony union. 

8. We have found from our extensive study 
of skiagrams of cases in which bone trans- 
plantation has been done that the graft in- 
creases in size on the surfaces in the same 
manner as the deposits of bone lamellz take 
place in the normal growth of bone; that is, 
by the piling up of the deposits of bone in 
layers beneath the newly formed periosteum. 
The periosteum, it will be observed, really 
serves as a limiting membrane rather than an 
osteogenetic force. Any osteogenetic force 
which may be possessed by the periosteum is 
imparted to the periosteum by such osteo- 
genetic cells as may be attached to its under 
surface. 

9. When bone is transplanted to supply 
a defect in that portion of a bone which enters 
into the formation of a joint, such as the upper 
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end of the humerus (Case 1) or the upper end 
of the femur (Case 3), the muscles in the 
vicinity of that joint should be fixed to the 
transplant or firmly sutured around the trans- 
plant in the same relation as exists normally, 
if muscular control and normal function of 
both the joint and the limb are expected after 
regeneration of the bone has taken place. 
The musculo-tendinous attachments of the 
muscles should be sutured accurately around 
the graft at the point of desired union. 

1o. A bone covered at the end by cartilage 
and at the sides by periosteum, such as the 
phalangeal bones, even when contacting with 
living bone dies and is entirely absorbed. The 
interposition of any tissue, either cartilage 
or periosteum, between the surfaces of living 
bone will effectually prevent the passage of 
the Haversian vessels and the osteogenetic 
cells from one bone into the other, and 
failure of union is inevitable. That is a 
positive law. Regeneration can take place 
only when living bone contacts with living 
bone without any interposing substance, so 
that the osteogenetic cells can pass from one 
into the other. If the periosteum of the graft 
or transplant is split into shreds or ribbons. 
regeneration may take place, because the 
Haversian vessels and the osteogenetic cells 
may find their way from the bone into the 
transplant through the slits in the periosteum. 

While it is possible that these theories, 
which really represent our conclusions in this 
matter, may finally be found defective in 
some of the lesser details, I believe that, 
being based on actual clinical observations, 
they will be found to be correct. At any rate, 
from a practical standpoint it is now perma- 
nently and for all time settled that the repro- 
duction of bone through the agency of bone 
transplantation is both practicable and feasi- 
ble, and that the extent to which it can be 
carried is practically unlimited. 

The essential feature to be borne in mind in 
carrying out this work is that the transplant 
must contact with living bone at at least one 
end. If the epiphysis of the long bone has 
been destroyed, the bone will not grow in 
length from the transplant at the point of 
epiphyseal absence unless an epiphysis is 
transplanted. I have not yet demonstrated, 
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experimentally, that a transplanted epi- 
physeal line will become osteogenetic, but I 
feel that in young individuals it should become 
osteogenetic and in one case the X-rays show 
it was osteogenetic (Figs. 77-80) and that 
the bone grew in length from the once dead 
epiphyseal line. 

If the entire shaft of a long bone such as the 
tibia, humerus, radius or ulna be absent, then 
the bone must contact with the neighboring 
bone laterally or at one end or the other of the 
extremity across the normal line of the joint 
in order to get an osteogenetic supply, as in 
the case of the femur or astragalus. Subse- 
quently an arthroplasty can be done to give 
the patient a movable joint. 

The indications for bone transplantation 
which we have laid down as a guide in our 
work are: 

1. To correct deformities resulting from 
defective development, such as aplasia of the 
bones of the extremities, of the nasal bones, 
and of the mandible. 

2. To effect union in ununited fractures, no 
matter how remote the occurrence of the 
fracture; no matter whether of congenital or 
purely traumatic origin. 

3. To replace bone which has been de- 
stroyed by an infection, such as osteomyelitis, 
tuberculosis, etc. 

4. To restore or supplant such parts of 
bones as may have been dislodged or de- 
stroyed by fracture, as in the case of a fracture 
through the head of the anatomic neck of the 
humerus or femur, etc. 

5. Toreplace bone which has been removed 
because of its having been the seat of a non- 
malignant neoplasm, such as a cyst, a myelo- 
ma, or osteitis fibrosa cystica, etc. 

6. To replace bone which was removed 
because of having been the seat of an encapsu- 
lated malignant disease, such as a chondro- 
sarcoma or fibrosarcoma. 

In all cases in which we have been called on 
to resort to the transplantation of bone we 
have come to feel that the best results are 
obtained when the graft or transplant is taken 
from the crest of the tibia of the same patient. 
The tibial crest furnishes a splendid supply of 
bone suitable for transplantation; it is easily 
accessible and transplants of any length may 
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The author’s medulla reamer. This instru- 


It is used to ream out the 


Fig. 1. 
ment is made in several sizes. 
medullary canal to receive the transplant. 


be removed from it, and the defect is rapidly 
filled in by the osteogenetic cells of the re- 
maining portion of the tibia. It does not 
weaken the strength or the weight-bear- 
ing power of the tibia; the patient is not 
incapacitated by the removal of such a graft, 
and other grafts may be taken from the same 
tibia at a later period when the defect has been 
filled in by new bone, if such a procedure is 
indicated. We have had to resort to it in one 
case (Case 4), that of a 5-year-old boy, in 
whom we were obliged to do a second trans- 
plantation. We found on cutting down on the 
tibial crest from which the first transplant had 
been removed, about six or seven months 
previously, that new bone had been formed 
in sufficient quantity to fill in the defect. 

The transplant should be of sufficient size to 
give firm mechanical support. It must not 
only be long enough to span the gap left 
between the fragments of bone, but allowance 
must be made for the fixation of the trans- 
plant by inserting it for a distance of an inch 
or an inch and a half into one or both med- 
ullary canals of the remaining fragments; or 
when the transplant is made to serve as a 
bone splint, when it is not possible to insert 
it into the medullary canal, allowance must 
be made for fixing the transplant firmly to the 
sides of the fragments (Case 5); in other words, 
making a lateral approximation of the trans- 
plant tothefragments. It is then held securely 
in position by means of phosphor-bronze wire 
or chromicized catgut. 

Usually the transplant is of the size of the 
adult index or middle finger. The sides may 
be unequal, so that the transplant which we 
have been in the habit of using measures 
about 34 by % by 54 inches, and of such 
length as is necessary, even to the full length 
of the tibia from the tubercle to the malleolus 
(Case 17). It must be sufficiently firm to be 
resistant to the forces exerted on it by the 
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contraction of the muscles. It may or may 
not be covered by periosteum, because as 
stated previously it may be advantageous to 
retain the periosteum, but it is not essential. 

The defect that is left in the tibia fills in 
so rapidly that in from four to six weeks the 
site can scarcely be detected. After having 
determined on the length of the transplant by 
means of calipers, corresponding marks are 
made on the crest of the tibia as guides in the 
removal of the transplant. The transverse 
division of the bone, above and below, is made 
with a small saw, preferably a Hey’s saw, 





Fig. 3. 


Figs. 2 and 3. Side and top view of the author’s re- 
tractor guide. The points upon the ends of the guide are 
inserted into drill holes in the bone so as to steady the 
instrument. The chisel is guided by the upper surface of 
the instrument. It also retracts the soft tissue from the 
field of operation. 
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before the fragment of bone is chiseled away 
from the tibia, because otherwise it is liable to 
split. The ordinary Buck chisel or cabinet- 
maker’s chisel is used to free the transplant 
or it may be freed with a Zapffe saw attached 
to an electric or hand drill, which we are 
now using mostly in our work. The chisel is 
guided by a special retractor-guide (Figs. 2 
and 3) which I devised, and which is one of 
the few special instruments used by me in 
this work. The chiseling must be done very 
carefully in order to preserve the integrity 
of the transplant. The medullary canal of the 
tibia may and usually is entered. The trans- 
plant is lifted up very carefully with two pairs 
of sequestrum forceps so as to prevent its 
slipping, and at no time is it allowed to come 
in contact with any other material or with any 
instrument or even a sponge that has touched 
anything else. 

It is absolutely essential to success in this 
work to maintain the strictest asepsis. If this 
work is done in an aseptic field and in an 
aseptic manner, and if primary union of the 
soft parts is secured, the result is uniformly 
good. In 1o0o per cent of our cases up to date, 
asepsis has been attained. 

Indications for bone transplantation are as 
follows: 

1. Congenital or acquired defects of the 
nasal bones can be remedied by transplanting 
a periosteal covered fragment of the patient’s 
ulna, tibia or fibula of such shape and size as 
is required to remedy the defect. The perios- 
teal covering should be directed outward, and 
the free medullary margin of the bone inward. 

The transplant must have a bony contact 
with the frontal bone itself, with a surface that 
is freed of periosteum, or with the nasal 
process of the frontal bone, or with the perios- 
teum-free surface of the nasal bones. It 
must be fixed in this position. 

The incision in these cases should be made 
on the side of the nose, and the flap elevated 
so that the graft will be completely covered 
with skin, and there will be no tendency to 
separation of the edges or exposure of the 
graft to air after its implantation. If possible, 
it is best to make a small incision near the tip 
of the nose, and then elevate the periosteum 
and make a subcutaneous pocket extending 
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from tip upward onto the frontal bone. Into 
this pocket the transplant can be placed safely 
and securely and the opening then closed 
accurately. Phosphor-bronze wire or chro- 
micized catgut may be used to secure the 
fragment. A long fragment of bone should 
always be prepared, and when it is inserted 
it can be cut to the desired size and fitted into 
its bed. 

If the nasal or frontal sinuses are open, the 
operation should be abandoned for the time 
being, because if air comes in contact with the 
graft, the latter will become infected and 
necrotize, and it must subsequently be re- 
moved. 

In 1899, I grafted the second phalanx from 
a case of hyperdactyl into the nose. All the 
periosteum and both of the cartilaginous ends 
were retained. It healed in beautifully and 
for some months it seemed to be a perfect 
result. Within fourteen months the entire 
transplant had disappeared. ‘The reason for 
this occurrence was that the graft was entirely 
covered with periosteum and cartilage, so that 
Haversian vessel invasion from the nasal or 
frontal bones was not possible. 

In 1901 I grafted the hypothenar eminence 
of the hand to the nasal bones by a two weeks’ 
fixation of the hand to the head. I took with 
the graft the fifth metacarpal bone shaft, and 
without bony contact it continued to live, 
because it was a part of a continuous living 
tissue transplant, and fulfilled the purpose for 
which it was intended. 

In this case the bone retained its vitality 
because of its being contained within the 
fleshy flap. It did not become a dead frag- 
ment at any time, and therefore it did not 
need bony contact with the nasal or frontal 
bones. 

Defects in the chin from dislocation of the 
mandible may be filled in by bone transplan- 
tation (see report of Case 6). 

2. The repair of ununited fractures is one 
of the most important and practical fields for 
bone transplantation. It is unnecessary to 
consider here the causes of non-union, except 
to accentuate one fact that the skiagram 
brings out very clearly, namely, that non- 
union occurs frequently when the approxima- 
tion of the bone ends is quite perfect and the 
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fragments thoroughly immobilized, either 
with or without Lane plates or other external 
or internal supports. The skiagram shows in 
these cases that there is no osteogenetic effort 
on the part of the periosteum, medulla, or 
compact bone tissue to span the gap with new 
bone. It is also a clinical fact that freshening, 
irritating, rubbing, wiring, or nailing these 
ends does not in a considerable percentage of 
cases stimulate the formation of an ossific 
callus. These failures are so numerous, that 
a means more constantly and uniformly suc- 
cessful than these mechanical fixations, with- 
out additional hazard, must be sought. 

The procedure employed in implanting the 
transplant into the new bed will be considered 
separately as we take up the various indica- 
tions mentioned for transplantations. 

It requires from forty to sixty days, or even 
longer, for the graft to become firmly at- 
tached, and therefore an external case should 
firmly support the limb during this time. Al- 
though it feels firm to the palpating finger 
within twenty days, it must not be strained 
until ample time has elapsed for complete 
regeneration to take place. It requires from 
seven to ten months to have a bone fully 
restored to the normal size. 

3. The replacement of bone for osteo- 
myelitic defects, as necrosis, etc., presents 
features not previously considered. There is 
usually a large sequestrum and a considerable 
suppurating area. The sequestrum must be 
completely removed and the suppuration 
must be entirely overcome and the wound 
healed before transplantation can be done. 
If it occurs in the leg, and particularly in the 
leg of a growing individual, the entire shaft 
of the bone may be involved. 

The length of the extremity can be main- 
tained during the suppurative period by 
implanting the head of the fibula at the knee 
under the epiphysis of the tibia. When this is 
done, however, the upper end of the fibula, 
including the epiphysis, must be removed, 
because otherwise there would be two epiph- 
yses, that of the tibia and that of the fibula. 
By removing the fibular epiphysis and trans- 
planting the fibula under the tibial epiphysis, 
the normal growth in length of both bones of 
the leg is secured and maintained. If the shaft 
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of the femur or humerus is involved, extension 
of the leg or arm must be maintained until the 
sequestrum is freed and the cavity healed, 
otherwise contraction will occur and interfere 
materially with the successful outcome of the 
case. If the periosteum is not destroyed, and 
with it some small fragments of bone are re- 
tained, a foreign body, such as a tube or 
column of magnesium 1% to 4 inch in diam- 
eter, should be inserted into the granulating 
wound and contact at both ends with the re- 
maining bone, even in the presence of infec- 
tion. 

It will thus prevent the shortening. This is 
more desirable and applicable to a necrosis 
of the femur and humerus than in the case ot 
disease of the tibia or either bone of the fore- 
arm. The magnesium will be entirely sur- 
rounded by granulation tissue. If the perios- 
teum has not been destroyed by the osteo- 
myelitic process, an involucrum of bone will 
form around the magnesium and the latter 
will ultimately be absorbed. Carbonated 
water, weak alkaline, or mineral acid solu- 
tions (1 to 5 per cent) may be injected to 
dissolve the magnesium after it has fulfilled 
its purpose, if it does not disappear after a 
reasonable length of time has elapsed. It 
usually is rapidly dissolved by the wound 
secretions with evolution of hydrogen gas. 
This hydrogen gas is eventually absorbed into 
the tissues, but it may be removed by aspira- 
tion. 

When the sequestrum is removed and the 
space is covered with cicatricial tissue or skin, 
a fragment of bone from the crest of the tibia 
may be transplanted into the scar tissue at 
the site of the former bone. It must contact 
above and below, or at least at one end, with 
osteogenetic living bone denuded of its perios- 
teum. It is preferable to have it contact at 
both ends. 

A small contacting area may suffice to 
supply the Haversian vessels with osteogenetic 
elements, as was beautifully illustrated in one 
of my cases (Case 7). Here the contacting 
areas above and below were not larger than 
the surface of an ordinary lead-pencil, and 
still there was supplied sufficient osteogenetic 
force for the full reproduction of the tibia to 
such an extent that it could scarcely be be- 
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lieved that it was a new tibia were it not for 
a hole that remains in the upper end and 
which is plainly seen in the skiagram. 

The periosteum over the living ends of bone 
must be removed carefully and the implant 
must be immobilized and firmly approximated 
at each end with phosphor-bronze wire, nails 
or screws or any other non-absorbable 
material which would insure continued im- 
mobilization. 

In tuberculosis of the shaft, a rare condition 
in this country, but a common one in Scotland, 
as shown by Mr. Stiles, the periosteum can be 
preserved, and preserved aseptically, as a rule. 
Here the bone can be reproduced fully without 
the implantation of a fragment of bone from 
elsewhere, but it will be evolved more rapidly 
and the conformation of the limb more per- 
fectly maintained if a fragment of bone fills 
in the gap. 

If bone is not accessible, then a bar, plate 
or perforated cylinder of magnesium may be 
inserted to maintain the normal conformation 
of the extremity during the process of evolu- 
tion of the involucrum of bone around the 
foreign body. As stated before, the mag- 
nesium will disappear in time by absorption. 

In the removal of a tuberculous shaft in 
the child, the periosteum should be freed from 
the bone, divided crosswise, and the shaft 
evulsed from its epiphyseal attachment. The 
epiphyses must never be disturbed in children; 
therefore, the bone should be fractured on 
the shaft side of the epiphyseal osteogenetic 
line. The gap then remaining should be filled 
with some non-elastic, compact supporting 
material during the period of regeneration. 

In all of these cases (a) it is desirable that 
the sequestrum be removed early and com- 
pletely; (b) also that the infected shaft be 
removed before a mixed infection of the peri- 
osteum takes place; (c) the epiphysis must 
never be disturbed in the case of children; 
(d) the normal conformation and length of 
the limb must be maintained either by inter- 
nal or external mechanical supports or by 
extension; (e) the joints above and below the 
infected zone must be controlled carefully so 
that no deformity will result during the in- 
flammatory process of destruction or during 
the period of restoration and repair, as these 
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articular deformities are often more detri- 
mental to the patient than the primary lesion. 
Over this we have practically complete control 
if we take the necessary precautions early. 

4. In fractures of the neck of the humerus 
there frequently occurs luxation of the head 
out of the glenoid cavity and before union can 
be restored one is often required to detach the 
head completely and replace it in the glenoid 
cavity. In these cases it becomes necessary 
to separate it entirely from its vascular supply. 
It then becomes a graft, as the fragment 
always dies and is replaced by new bone. 

In this treatment the head is removed from 
the sub- or periglenoid space, brought out on 
the table, the end of the fragment is fresh- 
ened, and accurately applied over the head. 
It is secured in this position by one or two 
eight-penny nails, driven through the humeral 
shaft into the head, by an ivory peg, or a bone 
peg may be taken from the tibia and used 
in place of the nails. I believe that the wire 
nails fill all of the indications and meet all of 
the requirements in these cases. This gives a 
positive contact and immobilization for trans- 
mission of the osteogenetic elements from the 
neck into the head. 

The bone rapidly regenerates from the neck 
side and the newly transplanted head retains 
its full shape and size. (Cases 8, 9 and 10.) 

The head of the femur may also be luxated 
or, when separated from the neck, it may 
become necrotic through its retention and the 
separation or strangulation of the ligamentum 
teres. In the secondary operation it should 
be managed as above. As in the humeral 
separation, the head should be retained or re- 
placed in the acetabulum and secured there 
either with a bone peg or two wire nails which 
I prefer. 

As shown in one case (Figs. 77-80), full 
regeneration of the head takes place without 
ankylosis of the joint following. In this case 
the time that had elapsed between the date 
of the injury and the operation was seven 
weeks. The head of the bone had been 
necrotic for that period, still its Haversian 
canals acted as transmitting tubes for the 
osteogenetic capillaries coming from the 
living end of the neck of the femur. The 
epiphyseal cartilage or line acted as a con- 
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tinuous osteogenetic force, as shown by the 
skiagram of the case four years after opera- 
tion. 

This forces me to the belief that a dead 
aseptic head of the femur from another indi- 
vidual might be transplanted into the ace- 
tabulum and grow, as it has in this case. The 
practical clinical test and demonstration of 
this belief, however, is left for the future. 

When the head of the femur has been de- 
stroyed by absorption, due to its separation, 
with a fracture of the pelvis (Fig. 49), it can 
be reproduced by excising four fifths of the 
trochanter with its cartilaginous ligamentous 
cover and as much of the external margin of 
the shaft as is necessary to fill the defect left 
in the neck of the bone. This trochanteric 
fragment can be nailed to the freshened end 
of the neck, with the nail-head pointing 
toward the articulation. If it remains aseptic, 
regeneration of bone will take place through 
and into the transplanted trochanter, and the 
latter will make an excellent head. This was 
demonstrated in the case mentioned above. 
This man can now piace his entire weight on 
the new head; he can lift his leg and extend it 
horizontally at right angles to the body when 
in a sitting position, which he could not do 
before the operation, and he can by muscular 
action swing it over onto the opposite knee, 
which shows that he has developed a new 
head for his femur, because otherwise this 
motion would not be possible. This case also 
supports my belief that a new head may be 
transplanted from an aseptic cadaver. 

The trochanter may be used in the same 
manner in the reproduction of a head for the 
humerus, in cases in which ankylosis exists, 
or in which the head has been destroyed by 
disease or injury. 

The earlier these operations are performed 
the better the results should be, as but little 
shortening will have taken place before the 
operative procedure is instituted. This favors 
a speedy full restoration of motion and func- 
tion. (Cases 11 and 12.) 

5. The restoration of bone removed for 
non-malignant neoplasms, such as osteofibro- 
sis cystica, hemorrhagic cysts, myeloma, etc., 
has also been accomplished successfully. The 
bone should be removed for a sufficient extent, 
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with or without its periosteum, depending on 
one’s ability to make a diagnosis from the 
gross appearance as to the probability of 
malignancy. If the periosteum can be pre- 
served, regeneration of bone will always take 
place, but the conformation of the limb and 
the speed of reproduction and restoration of 
usefulness of the extremity are greatly facili- 
tated by the implantation of a fragment of 
bone from the crest of the tibia. Where the 
periosteum is removed, it is essential that the 
implant contact with the living bone at least 
at one end, so that living osteogenetic ele- 
ments can pass over into the transplant. 

The best plan is to implant the fragment 
into the medulla and to prevent its penetra- 
tion to a deeper degree than that desired by 
blocking it with a nail placed transversely, 
as has been mentioned previously. If the 
articular end of the bone has been removed, 
one end of the transplant should be inserted 
into the capsule and relieved from pressure 
by an extension until such time as a soft 
callus or a mass of fibrous tissue has formed 
about the implant to fix it. The muscles 
should be sutured around the implant in their 
normal anatomic position. In one case (Case 
1) 7'% inches of the shaft of the humerus with 
the epiphyseal line and articular end were 
removed. At the end of five weeks, on 
palpation, the humerus appeared to be as 
large as a normal humerus, although the 
skiagram showed small calcareous deposits 
only here and there. The development of 
compact bone proceeded along definite lines — 
from extensions of the periosteum, from the 
medulla, through the implant, up to the cap- 
sular attachment and into the joint, as shown 
in the last skiagram, taken nine months and 
some days after the operation. 

Here also can be observed the evolution of 
the tuberosities at the points of muscular 
fixation. The transplanted periosteum re- 
mained as a white line without ossification for 
seven months after the implantation, and it 
was an apparent detriment to the production 
of bone. It was finally involuted by bone 
formed from the new periosteum around the 
new-formed callus. 

This shows how completely the humerus 
can be regenerated and how perfectly function 
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of the extremity can be restored in cases in 
which formerly amputations were made. This 
patient does not know from anything, except 
from her inability to elevate her arm up close 
to the side of her head in an extended position, 
that any operative procedure has been per- 
formed on her. This case shows how com- 
pletely a new bone may be produced from a 
transplant, and how it enlarges to meet the 
anatomic and functional requirements. 

In the myeloid tumors excision of the 
diseased area well above and below the 
neoplasm should be the practice, and a bone 
fragment should be inserted to fill the gap. 
The same line of treatment is applicable in the 
case of hematogenous cysts, as these are 
occasionally infected and it is not safe to 
resort to curettement and implantation of a 
fragment of bone. 

In septic osteomyelitic cavities fragments 
of bone should not be used for filling material 
unless the cavity is rendered absolutely 
sterile, and of this one can never be certain, 
except as the subsequent course of the disease 
may indicate. The aseptic blood clot of 
Schede will give as good results as the implan- 
tation, if asepsis is attained. The bony 
canopy of the osteomyelitic abscess should be 
retained attached to the periosteum and soft 
tissues after the plan of Tillmanns and de- 
pressed into the cavity at the completion of 
the operation but still attached to the muscle 
flap. 

6. For malignant disease of bone, such as 
giant-cell sarcoma, large spindle-cell sarcoma, 
encapsulated chondrosarcoma and circum- 
scribed intraosseous sarcomata, both the bone 
and periosteum can and should be removed 
for a considerable extent above and below the 
malignant focus. A fragment is then implant- 
ed to fill the gap. We know that a giant-celled 
sarcoma can be removed by a local operation 
and the patient survive without local or 
constitutional recurrence for years. We also 
know that the same thing is true, in a smaller 
percentage of cases however, in the cases of 
chondrosarcoma. Ina still smaller percentage 
of cases the removal of a spindle-cell sarcoma 
by a local operation without an amputation 
can be accomplished and the patient live for 
years without recurrence. 
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This has led me to hope that the early 
removal of these neoplasms while they are 
still circumscribed and encapsulated should 
give good results. The bone can be removed 
to a considerable extent with its periosteum, 
with its musculo-tendinous attachments, and 
still an excellent functionating extremity be 
preserved. With this operative outlook early 
operation will be conceded by the patient, 
whereas early operation is practically never 
conceded when amputation is suggested. 

In one case (Case 3) I removed 5% inches of 
the upper extremity of the femur for a 
chondrosarcoma of the trochanter, which orig- 
inated from a trauma received two years pre- 
viously. The skiagram showed that the sar- 
coma involved the trochanter and a portion of 
the neck and of the shaft for a considerable 
length downward. The trochanter, neck, 
head and shaft, with their immediate mus- 
cular attachments, were all removed. 

An encapsulated chondrosarcoma of the 
upper end of the tibia followed a trauma 
(Case 13). It did not involve the articular 
end of the bone for its entire transverse 
diameter, but it did involve it fully at the 
internal tuberosity. All of the diseased tissue 
was removed, but the epiphyseal line and the 
portion of the epiphysis close to the fibula were 
retained. 

A fragment was taken from the opposite 
tibia and inserted at the lower end into the 
medulla for half an inch, and at the upper 
end into a pocket in the head of the tibia 
especially prepared for it. Close to the fibular 
attachment a nail was inserted transversely 
in order to prevent the fragment from burying 
itself too deeply into the cancellated tissue. 

The joint was opened during the operation, 
but its capsule accurately approximated at 
the close of the operation. The ligamentum 
patelle and internal hamstring tendons were 
fixed close to the surface of the implant by 
phosphor-bronze wire and chromicized catgut. 
A Buck’s extension was then applied to the 
limb and the latter placed in a wire gauze cast. 
Primary healing occurred. 

The skiagram showed the upper end well 
embedded in the remaining fragment of the 
tibia, the lower end in the medulla and osteal 
regeneration taking place at both ends. This 
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Fig. 4 (Case 1). Osteitis fibrosis cystica involving the 
upper extremity of the humerus for about one third its dis- 
tance. The articular surface and head appear to be intact. 
patient was up and about on crutches in the 
fifth week. She was examined by me on 
March 1, when she had about ten degrees of 
flexion of the knee, voluntary and without 
pain. She also had power to extend the leg 
through the ligamentum patell« attachment. 
By palpation the tibial end appeared to be 
of normal size. ‘There was no evidence of 
return of the neoplasm. The skiagram shows 
that in the soft callus there is as yet but a 
small bony deposit. A skiagram made one 
year after the operation shows that bone 
regeneration is progressing well. 

The malignant disease had been present so 
long in these two cases that it is questionable 
whether there may not be a metastasis in 
some other portion of the body. I believe, 
however, that the disease will not recur 
locally, and we have obtained in both of these 
cases advantages which we could not have 
obtained by an amputation. 
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I believe that this line of work offers a fairly 
good field in that consent to its performance 
can be gained so very early in the disease, 
and in the cases of giant-celled sarcomata 
good results can be obtained by excision of a 
portion of the bone without amputation. In 
order that this work may be made available 
for those who are willing specially to prepare 
themselves to perform these operations, I will 
give a detailed citation of illustrative cases. 
I feel constrained to say that the work should 
not be done except by those who have special- 
ly prepared themselves for it by doing each 
and every operation on the cadaver one or 
more times and by studying the minuti of 
the technique of each individual operation. It 
was the plan we followed and it worked out so 
well with us that we suggest this course for 
others to follow. 





Fig. 5 


(Case 1). 
transplant 7% inches in length was removed from the oppo- 
site tibia and the lower end was driven into the medullary 
canal of the humerus fragment and held in place with a 


After removal of diseased bone, a 


small wire nail. The upper end of the transplant was 
placed in the glenoid cavity and the capsule sutured 
around it. 








Fig. 6 (Case 1). Nine months after operation. The upper 
end of the humerus has been regenerated to a considerable 
extent, including the tuberosities and the articular surface. 
The white line a little to the right of the central axis of the 
new portion of shaft represents the periosteum which was 
left on the transplant. 


OSTEITIS FIBROSIS CYSTICA OF 
CaAsE 1.— Patient.— Miss M. C.., 


HUMERUS 
aged to, admit- 
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gram in this case (Fig. 4) showed the nature of the 
disease. The diagnosis was osteitis fibrosis cystica. 
The bone first undergoes a fibrous degeneration; 
then there is liquefaction of the fibrous deposits pro- 
ducing small cystic cavities in small areas while a 
fibrous mass is present in others. This patient had 
been subjected to mercurial treatment which yielded 
negative results. 

Treatment.— Operation, October 14, 1910. An 
incision was made along the anterior border of the 
bicipital groove, extending down below the attach- 
ment of the deltoid. The muscular attachments 
were separated and retained in position for recog- 
rition. The bone was then freed from all of its 
surrounding tissue, leaving the periosteum attached 
to the bone. Six and a half inches were excised, 
including the head and epiphyseal line. A 71!2-inch 
transplant was prepared from the crest of the tibia; 
the periosteum was retained. This transplant 
measured 7g by '2 by '2 inch. The medulla of the 
remaining portion of the shaft of the humerus was 
reamed out and the transplant inserted for three 
fourths of aninch. A nail was then passed through a 
drill hole transversely to prevent it from embedding 
itself deeper. The upper end of the implant was 
inserted into the glenoid cavity and the capsule 
accurately sutured around it. The muscle ends were 
then attached by an encircling suture around the 
implant in about their normal anatomic position 
(Fig. 5.) The wound was closed by a deep row of 
catgut sutures and superficial horsehair sutures. 
The arm was dressed in abduction at about a right 
angle to the body. A Buck’s extension was applied 
to the forearm and a 1o-pound weight attached with 
a line running from a pulley. This was to prevent 
muscular contraction during the period of regenera- 
tion, which would probably drive the upper end of 
the bone through the capsule. It was kept on for 
five weeks. 

Result.— There was complete primary union and 
at the end of five weeks the humerus appeared on 
palpation to be as large as the normal humerus. The 
patient had good voluntary motion. The position 
to which she could extend her arm when she left the 
hospital (November 16, roto, five weeks after oper- 
ation) showed how much abduction was produced 
by the deltoid and supraspinatus muscles. A subse- 
quent skiagram shows how completely this bone has 
regenerated, not only in the part outside of the cap- 
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Figs. 7 and 8 (Case 1). Patient has full power of extension and flexion of the arm, with 
ability to place her hands on her head. 
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Fig. 9 (Case -2). 
Fig. 10 (Case 2). 


OSTEOPLASTY 


Skiagram taken shortly after transplantation. 


Ununited fracture of the humerus at the junction of the upper with the middle third. 


The upper end of the transplant is driven into 


the reamed out medullary canal of the upper humerus fragment; the lower end is placed in the medullary canal of 


the lower fragment. 
Fig. 11 (Case 2). 


was not fixed and that there was no bony union with the humerus fragment. 
undisturbed. 


firmly united with the bone. The sequestrum is 


It also shows the periosteum remaining intact and 
not becoming ossified even after this late date. So 
that it would appear that the periosteum on the 
transplant is a detriment rather than an advantage. 
Serial skiagrams of this case were taken every few 
weeks showing the condition, so that a careful study 
could be made of the progress of bone development. 
Extension from the living periosteum below was 
the most important; next from the medulla. This 
rapidly shot upward around the transplant to the 
capsule of the joint (Fig. 6). 

The progress was then more slow. She can now 
abduct her arm to a right angle in extension, and 
flexion is likewise complete, so that she does not 


The sequestrum was used to give further support to the transplant. 
Skiagram made four months after operation, showing that the lower end of the transplant 


The upper end of the transplant is 


know that any serious operation has been done on 
her arm so far as its usefulness is concerned (Figs. 
7 and 8). 

By studying the skiagram (Fig. 6) one can 
observe the stages of reproduction very well. 
At the end of five weeks, on palpation, the 
humerus appeared to be as large as a normal 
humerus, although the skiagram showed small 
calcareous deposits only here and there. The 
development of compact bone proceeded 
along definite lines - from extensions of the 
periosteum, from the medulla, through the 
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Fig. 12 (Case 2). 
in its bed and fixed by means of three screws. 


Skiagram taken shortly after second operation. 


The lower end of the transplant was replaced 


Two screws held the transplant in place against the lateral wall of the 


medullary canal, the third screw overriding the transplant, holding it down. 


Fig. 13 (Case 2). 
Fig. 14 (Case 2). 


two pieces, is on the left. 


implant, up to the capsular attachment and 
into the joint, as shown in the last skiagram 
picture, taken nine months and some days 
after the operation (Fig. 6.) 

Here also can be observed the evolution of 
the tuberosities at the points of muscular 
fixation. Again, it will be noted how the 
transplanted periosteum remained as a white 
line for seven months after the implantation, 
and that it was an apparent detriment to the 
production of bone. It was finally involuted 


Skiagram taken six months after second operation, showing complete fracture of the transplant. 
Skiagram made one month after third operation. 
transplant, which is secured to the lower fragment by means of two screws. 


The long thin shadow on the right is the new 
The first transplant, consisting of 


by bone formed from the new periosteum 
around the new-formed callus. 

This shows how completely the humerus 
can be regenerated and how perfectly function 
of the extremity can be restored (Figs. 7 and 
8) in cases in which formerly amputations 
were made. 

UNUNITED FRACTURE OF HUMERUS 

CasE 2.—T. L., male, aged 24, January 20, 1912, 
sustained a compound comminuted fracture at the 
junction of the upper and middle third of the right 
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Fig. 15 (Case 3). Chondrosarcoma involving the upper 
extremity of the femur, but not the articular surface of the 
bone. 


humerus by being struck on the arm by the limb of 
a falling tree. So faras could be ascertained from the 
patient (he spoke little English) the wound dis- 
charged for three weeks. Reduction of the fracture 
is said to have been attempted immediately by ma- 
nipulation and the arm dressed in a wooden splint. 
No union after three months (Fig. 9). 

The skiagram showed the fracture at the point 
mentioned above with a sequestrum about one inch 
in length lying between the main fragments of the 
shaft. There was no apparent effort at union. The 
patient could not use his arm because of this false 
joint. 





Fig. 16 (Case 3). 
split into halves. 
the greater trochanter, the upper surface of the neck, and 


Specimen removed at operation and 
The disease appears to involve mainly 


the bone below the trochanter. 


The head is apparently 
free from disease. 
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Fig. 17 (Case 3). Skiagram made shortly aiter opera 
tion. The upper end of the transplant is in the acetabu- 
lum. The lower end is in the medullary canal of the femur. 
The lower nail prevents the sliding of the transplant; the 
upper nail marks the point where the muscles are fixed 
around the transplant. It was this nail which caused the 
fracture of the transplant. The small fragment above 
and to the left is secured to the main fragment by means of 
phosphor bronze wire sutures. Regeneration of bone is 
already taking place. 


Treatment.— This man was operated on twice. 
rhe first operation was performed April 16th. A 
longitudinal incision between the deltoid and biceps 
muscles exposed the fracture freely. The lower end 
of the upper fragment was adherent to the skin. 
It was carefully freed, avoiding the musculospiral 
nerve and the vessels. A band of firm connective 
tissue between the fragments, which had prevented 
union, was cut. The lower fragment was free. The 
sequestrum was not removed. The medullary 
cavity of the upper and lower fragments was en 
larged with the reamer for a distance of one inch 
preparatory to inserting a bone transplant. A 
piece of bone five inches long by 38 x 55 of an inch 
was removed from the crest of the patient’s right 
tibia in the usual manner and shaped at the ends 
with bone cutting forceps to fit the cavities previous- 
ly prepared in the upper and lower fragments of the 
humerus. This transplant was first inserted and 
then driven into the cavity in the upper fragment 
and then slipped into the lower fragment, the 
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Fig. 18 (Case 3). Skiagram taken one year after opera- 
tion. There is much regeneration of bone and it is pro- 
gressing along the transplant. The lower nail is now em- 
bedded in the new bone. The tendency to reformation of 
the upper extremity of the femur is quite apparent. 


sequestrum being made to serve as a lateral splint 
for the transplant. Two phosphor bronze wire 
sutures encircled the lower fragment and gave ad- 
ditional support to the transplant. Catgut sutures 
united the muscles and fascia. The skin was closed 
with horsehair, dusted with bismuth subiodide and 
sealed with collodion gauze. A 5 per cent carbolic 
gauze dressing was then applied. The elbow was 
flexed at right angles, the hand laid flat on the body, 
and shoulder and arm were encased in a plaster of 
Paris cast. The hand was free. The wound in the 
leg was closed with catgut and horsehair, dusted, 
sealed with collodion gauze and a 5 per cent carbolic 
gauze dressing put on. No cast. No drain. All 
stitches were removed after four weeks. The cast 
was reapplied to the arm (Fig. 10). 

Patient returned in August because of failure of 
union. He had been at work ina laundry and polish- 
ing metal and woodwork for over three months 
constantly using the hand of the affected arm. He 
wore a plaster cast all of the time but because of the 
use of his hand — and arm to some extent the 
cast did not give him the needed support. The 
skiagram showed that the transplant had become 
firmly united with the upper fragment, but not with 
the lower. It apparently was freely movable in the 
cavity in the lower fragment. The sequestrum was 
undisturbed (Fig. 11). 

The second operation was done Aug. 25, 1912. A 
longitudinal incision to the outer side of the old 
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Anterior view of a case of probable 
congenital Pott’s fracture operated on a number of times 


Fig. 19 (Case 4). 


without any result. There is considerable deformity — 
an angulation forward. Patient five years of age. 

Fig. 20 (Case 4). Lateral view. The deformity is very 
apparent. 


incision quickly exposed the site of the fracture. 
The cicatrix in the skin was excised. The conditions 
present were those seen in the skiagram. There was 
extensive granulation tissue formation around the 
lower end of the transplant. The phosphor bronze 
wire loops were in place and unbroken. The trans- 
plant was alive and of the same size and shape as 
when put in. It bled on its surface. It was firmly 
united to the upper fragment, but not to the lower. 

It was not necessary to transplant another frag- 
ment of bone from the tibia. The cavity in the lower 
fragment was thoroughly curetted to remove all the 
granulation tissue. The transplant was replaced in 
its bed and fixed firmly by three screws, driven 
through the shaft of the humerus. Two screws were 
made to impinge against the side of the transplant 
so as to hold it firmly in contact with the further 
wall of the cavity. The third screw was driven in 
higher up and rode on the transplant, holding it 
down in its bed. The screws, therefore, maintained 
firm apposition of the transplant with the bone. 
These screws will not be removed unless they become 
loosened because of absorption of bone around them. 
In that case they will be removed through a small 
incision (Fig. 12). 

The wound was closed with deep catgut sutures 
and horsehair sutures, dusted with bismuth subiodide 
and sealed with collodion gauze. A 5 per cent car- 
bolic gauze dressing was applied and over all a 
plaster cast immobilizing the shoulder, arm and 
hand completely. 

About five months after the second operation 
the patient again fractured his arm in the middle 
of the transplant. He was carrying a large, heavy, 
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Fig. 21 (Case 4). 


Fig. 23 (Case 4). 


fragment and embedded partly in the lower fragment. 


leather couch with a fellow-workman. The latter 
dropped his end and when it struck the ground the 
full force of the blow was imparted to the patient’s 
humerus and the fracture occurred (Fig. 13). 

A third operation was performed and the second 
transplant was inserted into the humerus. The 
bone was again exposed from the external aspect of 
the arm and both fragments were grooved on the 
lateral aspect to receive the transplant. It was 
firmly wedged into the upper fragment and fixed 
to the lower fragment by means of two screws 
(Fig. 14). The first transplant was not removed, 
because it was felt that it might still prove of some 
value in favoring the regeneration of bone and the 
occurrence of new union. The arm was again 
immobilized in a body cast which the patient is still 
Wearing. 
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Antero-posterior view, showing little deformity except of fibula. 
ent, although some union of the tibia seems to have occurred. 

Fig. 22 (Case 4). 
forcing them downward and forward, thus producing the angular deformity. 


Two pieces of bone were removed from the opposite tibia. 
tibia in the usual manner and after the usual preparation. 
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The lines of fracture are appar- 
The fibular fragments are widely separated. 


Lateral view, showing how the upper fragments of the fibula and tibia rest on the lower fragments, 


One piece was implanted into the 


The second piece was contacted with the upper tibular 


MALIGNANT NEOPLASM OF FEMUR 

CasE 3.— Mr. N., age 41, admitted to Mercy 
Hospital September 14, tot1t. In August, 1909, while 
riding a bicycle down an incline, he suddenly lost 
control of his wheel and fell, striking the curbing on 
his left hip. Got up and walked with some difficulty 
and had severe pain for two or three hours following 
the accident. In September, 1909, while at work, 
he received another injury to his hip. Had sharp 
shooting pain in the lumbar region. Pain was very 
acute until the next day, when it changed to a dull 
ache. Patient when sitting down would lean 
forward and to the right side. When getting us 
would straighten slowly on account of the pain ip 
the hip. When he stooped down, he would at timen 
have to crawl up on his limbs with his hands, as does 
a child with tubercular spondylitis. This ache in 
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Fig. 24. 


may be distinguished, that of the second superimposed on the first. 


the hip continued until March, 1910, when the 
trouble became more annoying. Whenever patient 
walked a great distance, the hip would become very 
painful. Since that time has used a cane and a 
crutch. Pains have been increasing in severity so 
that now he can walk only about half a block, when 
he becomes very greatly fatigued. Patient walked 
with the leg in abduction and has very limited 
motion at the hip joint. In February, to11, he was 
treated with electricity and massage without any 
relief, and following this took injections of sodium 
cacodylate without result. Patient at this time 
began to notice shooting pains in his left limb, com- 
ing on especially at night. In January of this year 
had two weeks of incessant night headaches, lasting 
from bedtime until morning. Was very restless 
and slept poorly. Has no cough, no temperature 
with present trouble or preceding the present 
trouble. Has lost twenty-four pounds in last year. 
Had lues 18 years ago. 


A. Skiagram made five months after the first operation: anterior view. 
union between transplant and fragments. 

that the transplant has been fractured. C. 
transplant was placed in grooves made on the anterior surface of the tibia fragments. 





The fibula is intact, with firm bony 


The tibia apparently is also united, but reference to B (lateral view) shows 
Last skiagram made four months after the second operation, when a second 


The shadows of both transplants 
(Case 4). 


Examination.— The skiagram (Fig. 15) showed 
that sarcoma involved the trochanter and a portion 
of the neck and of the shaft for a considerable length 
downward. 

Treatment.— The trochanter, neck, head and 
shaft with their immediate muscular attachments, 
were all removed (Fig. 16). 

A fragment of bone, 5!2 inches in length, was 
taken from the opposite tibia, and inserted into the 
medulla of the femur at the distal end and the 
proximal end was inserted into the acetabulum and 
surrounded by the capsule. A nail was driven 
through a drill hole in the fragment at the trochan 
teric level to which the muscular attachments could 
be fixed, thus preventing motion of the fragment 
and at the same time securing the future func 
tion of the leg. Later in the operation, when 
pressure was put on, the bone split at this point. 
The fragments were immobilized by a circular wire 
and catgut ligature. The muscle ends were drawn 
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Figs. 25 and 26 (Case 5). 


attached to the tibia fragment, but did not result in bony union. 


lead one to believe that union had occurred. 
separation of both fragments. 


Fig. 27 (Case 5). 


Skiagram made after second open operation. 
The antero-posterior view might 
The lateral view shows marked displacement and 


Skiagram made after the third open operation done in Copenhagen. 


The Lane plate was 


The ends 


of the tibia fragments were wired together, but with the same result as before, bony union failing 


to take place. 


around the shaft in various positions approximating 
as nearly as possible their normal location. The 
wound healed per primam. Extension was applied 
to maintain the full length of the thigh during the 
process of regeneration. 

The skiagram (Fig. 17) shows the evolution of 
bone from the medulla and from the periosteum of 
the living bone, making a bony involucrum around 
the soft callus. 

In eight weeks the upper end of the femur, judging 
by external manipulation, appeared to be of full 
size. The skiagram, however, showed only here and 
there bony deposits. Regeneration is taking place, 
as can be seen in the most recent skiagrams taken 
three months after the operation, between the split 
fragments and well up into the acetabulum. The 
patient is going about on crutches and suffers but 
little pain. He is not permitted vet (3 months after 
operation) to put any weight on his leg (Fig. 17). 

The extensions were removed at the end of three 
months. It appeared to me after operating in this 
case that it would have been a good plan to use 


bones from the embryo to surround the compact 
bony tissue that was taken from the patient’s tibia, 
because this might stimulate regeneration or act of 
itself in the reproduction of bone. 

One year after the operation the patient was able 
to abduct, adduct, swing and rotate this leg. He 
could also cross it over the other leg when seated. 
Up to this time, he had not been permitted to place 
any weight on the leg. The skiagram (Fig. 18) 
shows that bone regeneration is progressing satis- 
factorily. 


UNUNITED FRACTURE OF FIBULA 

CASE 4.—G. S., male, aged 5 years, entered 
hospital because of an old ununited fracture of the 
tibia and fibula at about the junction of the middle 
with the lower third. Several attempts had been 
made to secure union, without success. The frac- 
ture is believed to have been of congenital origin. 
The fracture of the fibula is lower than that of the 
tibia. No shortening of leg but foot is smaller than 
its fellow. 
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Figs. 28 and 29 (Case 5). 
leg plumb. 


with the fibula latterly. 
epiphysis below. 
ligs. 30 and 31 (Case 5). 


taken place from the tibia to the transplant. 


Examination.— The skiagram, antero-posterior 
view, shows distinctly that the fibular fracture is 
oblique and that the fragments are separated for 
some distance. The tibia is broken square across 
and union has apparently taken place with the pro- 
duction of some callus. The lateral view shows that 
this union is only an apparent one and that there 
is considerable angulation of the fragments. The 
lower end of the upper fragment now shows a con- 
siderable callus formation. This boy has not been 





Fig. 32 (Case 6). 
shot wound. 


Skiagram taken four months after operation. 
The antero-posterior view shows that bony union is progressing rapidly. 
in this case was driven down through the epiphysis of the lower fibular fragment. 
The tibia fragment was driven into the medullary canal above and down through the 
Phosphor bronze wire sutures were used to secure additional fixation. 

Skiagram taken six months after operation, showing that regeneration of bone has 
progressed rapidly, although there is no effort at union between the old tibia fragments. 
The leg is solid and is growing in length. 


The bones are in perfect alignment, the 
The lower end of the transplant 
The upper end was contacted 


The regeneration has 
5 


able to walk, although he has attempted to put 
weight on this leg. The result is this deformity 
(Figs. 19-22 

Treatment.— A typical transplantation was done. 
A longitudinal incision over the crest of the tibia 
about eight inches in length exposed both bones. 
The ends of the fibular fragments were only slightly 
covered by granulative tissue. The ends of the tibial 
fragment were covered by a considerable amount of 
callus and cicatricial tissue. There was no evidence 


Destruction of a considerable portion of the anterior portion of the inferior maxilla by a gun 
Some of the shot can still be seen in the bone. 


This picture was taken with the chin of the patient 


resting on the plate, the light coming from above and in front. 


Fig. 33 (Case 6). 
place with two small wire nails. 


A small piece of the tibia was removed, fashioned to fit the contour of the jaw, and nailed in 
The normal curve of the jaw has been restored. 
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Fig. 34 (Case 7). 


Fig. 35 (Case 7). 


Destruction of most of the shaft of the tibia by osteomyelitis. 
and articular surfaces of the bone were not affected. 


The epiphyses 


Skiagram made three months after transplantation of a six-inch fragment taken 


from the opposite tibia and contacted with spicules of the bone remnants of the tibia shaft both 


above and below. 


Bone regeneration is taking place. 


The head of the tibia, it will be noted, has 


been transplanted, after removal of its epiphyses, into the side of the tibia to maintain the length 


of the leg. 

Fig. 36 (Case 7). 
tibia. 
leg as the other pictures of the series. 


of sepsis. The ends of both bones were carefully 
freed from the new formed fibrous tissue and fresh- 
ened until they bled. The tibial fragments were 
reamed out for a distance of about an inch and a 
half. The lower fibular fragment was reamed out 
for a distance of about half an inch. The upper 
fibular fragment was not reamed out because of its 
small size. 

The opposite tibia was then exposed at its middle 
portion for a distance of eight inches and two pieces 
of bone, with the periosteal covering, were removed 





One year after operation, with almost complete regeneration of the shaft of the 
The small hole near the upper extremity of the bone identifies the picture as being of the same 


from its crest with chisel and saw in the usual 
manner. QOne piece measured about four inches 
in length, by 23 x 3/5 and the second piece about two 
inches in length by '4 x 3s. The wound was then 
closed with deep catgut and superficial horsehair 
sutures, dusted with bismuth subiodide powder and 
sealed with collodion. A plain sterile dressing was 
applied. The bone fragments were carefully held 
with sequestrum forceps and not allowed to come in 
contact with anything. 

The larger fragment or implant was then inserted 














Fig. 37 (Case 7). Photograph taken four years after the 
operation. The leg is plumb and of normal size and shape. 
The foot is placed square on the ground. 


into the tibial fragments which had been previously 
reamed out to the size of the transplant so as to 
contact firmly with both fragments. The smaller 
implant was inserted into the lower fibular fragment 
in such a manner that a firm lateral contact of the 
implant with the upper fragment was secured. The 
normal conformation of the leg was thus restored. 
There was no sign of deformity. The wound was 
then closed in the same manner as the opposite leg, 
a 5 per cent carbolic gauze dressing was put on anda 
well fitting plaster of Paris cast was applied extend- 
ing from the toes to the groin. As soon as it was 
hardened it was cut with a Gigli saw (Fig. 23). 

Four weeks later the cast was removed to take out 
the stitches. There was fairly firm union of both 
tibia and fibula. The cast was reapplied. Eight 
weeks after the operation the boy was allowed to 
leave the hospital. 

He returned six months after the operation for 
re-examination. The fibula was solidly united, but 
the tibia appeared to be fractured at the site of the 
former fracture. A second operation was done. 
The fibula was firm, but the transplant in the tibia 
had fractured. It could easily be differentiated from 
the tibia itself by its compactness. The fracture 
was undoubtedly the result of too early use of the 
limb. The upper and lower ends of the transplant 
had firmly united with the tibia. 

A trough was chiseled out of the tibia above and 
below the fracture 5!2 cm. long and 1 cm. wide and 
deep. Into this trough was firmly fitted a transplant 
taken from the opposite tibia, in which the defect 
caused by the removal of the first two transplants 
had been filled in completely by new bone. Deep 
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plain catgut and horsehair skin sutures closed the 
wound. Bismuth subiodide, collodion gauze and 
5 per cent carbolic gauze dressings were then applied. 
Over this a plaster of Paris cast, extending from the 
toes to the middle of the thigh, completed the 


dressing. The cast was cut as is our custom. This 
cast will be left on undisturbed for three months 
(Fig. 24). 

CasE 5.— M. J., male, age 8. Came to hospital 


because of ununited fractures of tibia and fibula of 
left leg. When the baby was 7 months old the 
mother, while bathing him, noticed that the left leg 
was bowed more than the right. She grew anxious 
about the deformity and consulted a doctor who 
said the lower third of the tibia was fractured. The 
leg was put in wooden splints. The splints were 
kept on for five months. When the child was one 
year old, he began to walk and a brace was put on 
the leg. When he was seventeen months old he was 
walking around without his brace and fell and at 
this time the fibula was fractured. The leg was 
again dressed with splints. The splints were re- 
moved at the end of six weeks but there was no bony 
union. The doctor advised taking the patient to a 
specialist, who put on a plaster cast and had the 
child up and around. The plaster cast treatment 
was kept up two years, the cast being changed at 
intervals of six weeks, When the child was three 
and one half years old, an open operation was 
performed and aluminum tubes inserted in the 
medullary canals of the fragments of the tibia. 
Three months after the operation, the leg was 
X-rayed and non-union was still present. At this 
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Fig. 38 (Case 8). Fracture of anatomic neck of hu- 
merus, with dislocation of the head of the bone into the 
subglenoid space. 
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time the parents brought the child to a New York 
specialist who put on a brace and advised the Bier 
treatment by a rubber constricted above the knee 
twice daily one hour at a time. The brace and Bier 
treatment were kept up for a year without result. 
A Lane plate operation was performed with equally 
bad result. The plates were removed. One year 
ago the child was taken to Europe and the third 
open operation was done. This time the ends were 
wired by a surgeon in Copenhagen with the same 
result — non-union (Figs. 25-27). 

Examination.— The boy is unable to use his leg 
at all because of lack of continuity of the tibia and 
fibula because of an old fracture, probably of about 
seven years’ standing. There is no deformity when 
the leg is lying flat on the table but there is a marked 
shortening of the leg, slightly over four inches, and 
the foot is considerably smaller than the fellow, 
the result of disuse. The skiagram shows that there 
is a fracture of both bones of the leg with wide 
separation of the fragments. The epiphyses appear 
to be intact. 

Treatment.— An incision about eight inches in 
length was made on the anterior aspect of the leg 
over the seat of the fractures, and the bones were 
exposed carefully. It was evident that a bone 
implant could be inserted into the tibia but that 
in the case of the fibula a lateral approximation or 
contacting would have to be made with the upper 





Fig. 39 (Case 8). Skiagram taken shortly after the 
operation, showing that the anatomic relations of the 
shoulder are normal. The head of the humerus is in the 
glenoid cavity. The nail secures it to the shaft. There 
is not much formation of new bone here. The very light 
“agian show that the rays passed through mostly dead 
yone. 
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This skiagram was taken about three 


Fig. 40 (Case 8). 
months after the operation and shows that a new head for 
the humerus is being built by the osteoblasts from the shaft 
of the bone, which passed into the Haversian spaces in the 
head of the bone. 


fragment, but that an implantation could probably 
be made in the lower fragment. 

The opposite tibia was exposed and two pieces of 
bone were carefully removed from its crest. One 
piece measured five inches in length by 14 by 38; 
the other piece was four inches in length by 38 by 
14. The tibial fragments were prepared for the im- 
plant. The upper fragment was reamed out, the 
medullary cavity being enlarged to receive the trans- 
plant, but the fragment was so short, only half an 
inch above the epiphysis, that the transplant had to 
to be driven down into it, as can be seen in the skia- 
gram. The upper end of the transplant was driven 
up into the lower end of the upper fragment. In 
the case of the fibula, the upper fragment could not be 
reamed out because of its small size. Therefore 
the transplant was driven down through the epiphy- 
sis of the lower fragment and a lateral contacting 
or approximation made with the upper fragment so 
that the transplant would serve as a splint for the 
fibula. Approximation was secured with encircling 
loops of phosphor bronze wire, as is seen in the 
skiagram. 

The wounds in both legs were closed carefully 
with chromic catgut in the deeper layers, and with 
horsehair to approximate the skin edges. The 
surface was dusted with bismuth subiodide and the 
wounds sealed with collodion gauze. A 5 per cent 
carbolic gauze dressing was then applied, over this a 
sterile gauze roller was wound, and then plaster of 
Paris casts were put on both legs, in the injured leg 
extending well up on the thigh, in the uninjured leg 
up to the knee. The cast on the right leg was 
removed after two weeks and the stitches removed. 
After four weeks the cast was removed from the 










































This skiagram was made four months 
after the operation when the nail had to be removed. 
Bone regeneration is still taking place. 


Fig. 41 (Case 8). 


left leg and the stitches removed. The cast was 
reapplied and was worn continuously for four 
months. After six weeks it was evident that firm 
bony union was present. The boy could raise his 
foot for the first time since the injury occurred, about 
seven years before this last operation (Figs. 28 
and 29). 

A skiagram taken six months after the operation 
shows that the condition is progressing rapidly. 





lig. 42 (Case 9). 


Fig. 43 (Case 9). 
Fig. 44 (Case g). 


nipped off and it has receded slightly into the bone. 


Fracture of the neck of the humerus, with upward displacement of the shaft. 
misleading and would not aid materially in making a diagnosis of the fracture. 

Another view of the same shoulder, showing plainly both the fracture and the dislocation. 
Skiagram taken shortly after the operation, showing that the fragments have been approximated 
in the normal position and fixed by means of a nail driven from the shaft into the head. 
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Firm bony union has taken place in both bones in 
the transplanted fragment but there is no effort at 
union between the old tibia fragments although 
they are in accurate approximation. and the regen- 
eration of bone is proceeding satisfactorily. This 
case demonstrates that it is absolutely essential 
that there is contacting between the transplant and 
the bone, but that this need not necessarily be in 
the center of the bone; a lateral contact is sufficient, 
provided that it is securely maintained. The 
epiphyses are not injured by the driving of the 
transplant through them. The leg is growing in 
length, although it will probably never reach the 
same length as its fellow, because it was about four 
inches shorter at the time of operation (Figs. 30 
and 31). 
DEFECT IN LOWER MAXILLA 

Case 6.— R. H., aged 27, about six months ago 
sustained a severe injury of his chin by the dis- 
charge of a shotgun. The bone was shattered and 
sepsis followed, which finally resulted in necrosis 
and loss of the mental portion of the maxilla. His 
chin is flat and considerably marred by a_ badly 
retracted scar (Fig. 32). 

Examination showed that there was no longer any 
evidence of sepsis. The wound had healed com- 
pletely. 

Treatment.— We planned to remove from the 
patient’s tibia a piece of bone of sufficient size to 
fill in the defect in the mental portion of the inferior 
maxilla, after it had been shaped properly. The 
incision in the chin was made underneath the chin 
along the margin of the maxilla, curved in outline 
and measuring about two inches in length. The 





The skiagram is 


The head of the nail was 
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Fig. 45 (Case 10). The arm is slightly abducted. 
glenoid cavity, which physical examination shows was not 
the case. 

Fig. 46 (Case 10). Another view of the same shoulder, 
with the head appearing to be placed well in the glenoid 
cavity. In this case a diagnosis of a fragment being torn 


The 
fracture is evident, but the head appears to be in the 
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might be made instead of a fracture of the 
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neck. 

Figs. 47 and 48 (Case 10). Twoskiagrams taken about 
four weeks after the operation. The head of the bone is 
resting in the glenoid cavity. The two fragments which 
were fixed in position by two wire nails are apparently 
united. 
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Old fracture of the anatomic neck 


Fig. 49 (Case 11). 
of the femur, with absorption of the head of the bone. 
This skiagram was made four months after the operation. 
The nails are still in place and there does not appear to be 


any absorption of the bone around them. The tro- 
chanteric fragment transplanted to serve as a temporary 
head has united with the neck of the bone and a new head 
has formed. 


field was exposed easily and freely. There was 
perfect asepsis, so that we felt that the bone graft 
or implant would live. The edges of the maxilla on 
either side of the defect were freshened, care being 
taken at all times not to injure the remaining 
alveolar portion of the jaw. The edge of the right 
tibia was then exposed in the usual manner and a 
piece of bone about one inch and a half in length by 
14 inch by 38 was removed. This was then shaped 
carefully to fit into the defect in the jaw and to give 
the chin the normal convex outline. This was easily 
done with chisel and bone cutting forceps. The 
implant was then laid in the bed prepared for it and 
approximation with the jaw on either side was 
maintained by means of two small wire nails driven 
from the edge of the implant backward into the 
ramus of the jaw, thus holding it securely in place. 
The wound was then sutured in the deeper layers 
with catgut, and the skin with horsehair. Bismuth 
subiodide powder and a collodion gauze dressing 
completed the primary dressing. This patient pro- 
gressed very nicely until two months after the oper- 
ation, when he had an acute attack of appendicitis. 
The appendix was removed. Recovery was un- 
eventful. 

Later he had his nose operated on, and for some 
reason sepsis occurred and he died about four 
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months after the original operation on his chin. The 
last skiagram taken shows that the bone implant 
is in position and leads us to believe that the final 
outcome of the case would have been most satis- 
factory (Fig, 33). 


OSTEOMYELITIS OF TIBIA 

CasE 7.—G. W., aged 6, admitted to Mercy 
Hospital February 8, 1909. About nine months 
previous to her admission to the hospital the first 
time she suffered from an acute osteomyelitis with 
a necrosis of the major portion of the shaft of the 
tibia, leaving the epiphyseal lines at the knee and 
ankle intact, with a small spicule of bone extending 
downward and upward (Fig. 34). The surfaces were 
ulcerating and covered with granulation tissue. 

Treatment. — First operation, February 9, 1909, 
consisted in curettement and removal of the spicule 
of bone, loosening the flaps from the margin and 
approximating them accurately for the entire length 
of the scar tissue that had been made previously in 
the removal of the sequestrum. The periosteum 
for over 3 inches of the middle of the bone had been 
destroyed entirely. The contraction of the muscles 
of the leg was producing luxation of the upper end 
of the fibula. The upper end of the fibula was 
removed and a niche made in the external surface 
of the tibia deep enough to admit the fibula to the 
shaft side of the epiphyseal line so that the epiphysis 
of the tibia was to contribute to the growth of the 
fibula subsequently. The upper fibular epiphysis 
was removed. The upper end vf the fibula was 
wired in position in a cavity prepared for it in 
the head of the tibia and primary union occurred 
and a rapid healing of all of the excavat- 
ed and approximated zone in the tibia. The 
patient returned to the hospital, April 26, 1909. 
The suppuration had ceased entirely and the wound 
was in good condition. Second operation, April 28, 
1909. An incision 612 inches long was made to the 
outer side of the old scar line and the spicule of the 
remaining portion of both ends of the tibia exposed. 
The periosteum was freed from the external anterior 
surface above and below. A triangular fragment of 
bone, 5!2 inches long by 36 by 4 by 56 inch was 
taken from the crest of the right tibia and trans- 
planted into the cavity prepared for it where the 
shaft of the left tibia had necrotized. The perios- 
teum at the upper and lower ends was applied around 
the margins of the transplanted fragment and chro- 
micized catgut encircled both bones to insure con- 
tinued apposition. (Fig. 35). 

Result.— There was a primary union of the soft 
parts and a rapid thickening of the entire area 
occupied by the transplant. In three months she 
was permitted to walk with a cast and the skiagram 
taken eleven months after the operation (Fig. 36) 
shows complete absorption of the transplant and the 
development of the bone to about the normal size 
of the tibia. The round opening in the upper end of 
the tibia identifies it as the same tibia throughout 
the pictures. So perfect is the reproduction that 
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Fig. 50 (Case 12). 
reunited. 

Fig. 51 (Case 12). 
formation of new bone around the fragments. 

Fig. 52 (Case 12). 
of new bone, so that the tibia appears to be solid. 


one might doubt the skiagrams were it not for this 
opening. A picture of the girl taken April, 1912, 
shows how completely a bone can regenerate if the 
transplant is carefully contacted so that there is a 
perfect osseous fragment. It further shows that 
although the periosteum of the major portion of the 
shaft of the tibia had been entirely destroyed the 
bone reproduction nevertheless proceeded to the 
formation of a new shaft. Perfect functional and 
anatomic result (Fig. 37). 


FRACTURE OF SURGICAL NECK OF HUMERUS WITH 
LUXATION OF HEAD AND NON-UNION 

CASE 8.— Mrs. M. K., aged nineteen, admitted to 
Mercy Hospital, September 10, t911. June 29, 1911, 
patient was thrown from an automobile. Does not 
know how she landed nor whether she was uncon- 
scious. She was lying on her right side, with her 
arm under her, and was assisted to her feet by being 
picked up under both arms, when she felt a pain in 
the right shoulder-joint which was increased on 
motion. She had shooting pains down the arm. 
After the accident the arm was put in a De Sault 
splint and a diagnosis made of dislocation. This was 
changed later to fracture of the neck. An X-ray 
picture taken a week later was said to show nothing. 








Fracture of the tibia and fibula, with non-union of the tibia. 
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The fibular fragments have 


Skiagram made shortly after the operation, showing the transplant in the tibia and the 


Skiagram taken six weeks after the operation, showing the formation of a considerable quantity 
The transplant is still in evidence. 


The arm was left in the original position for three 
weeks, when passive motion and massage were 
begun. She can now abduct the arm and has some 
deltoid motion, but cannot raise it with the elbow 
flexed. 

Examination.— Skiagram showed fracture of the 
neck of the humerus with displacement of the head 
out of the glenoid cavity into the subglenoid space. 
On examination it was found that she can abduct 
the arm four inches from the body, and she has some 
deltoid motion, but cannot raise it with the elbow 
flexed (Fig. 38). 

Treatment.— Under ether anesthesia the shoulder- 
joint was opened by an incision five inches long, 
parallel to and in the anterior portion of the deltoid. 
The glenoid was freed from the remnants of the 
capsule and the cartilage exposed. The head of the 
humerus was then freed from its attachment in the 
luxated position and brought out on the table. The 
fractured end was freshened and it was prepared for 
replacement in the glenoid. The fractured edge of 
the humeral neck was then freshened so the can- 
cellated tissue clearly showed. The head was then 
replaced in the glenoid cavity and nails were driven 
through humerus well into the head. The first 
skiagram shows the bloodless head in position, and 
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Fig. 53 (Case 13). 
Fig. 5 
Figs. 55 and 56 (Case 13). 


complete restoration of the shaft of the tibia. 


the second skiagram shows the head fully regener- 
ated. There was primary union and motion is rapidly 
returning. The joint is practically painless. Excel- 
lent result (Figs. 39, 40 and 41). 


FRACTURE OF SURGICAL NECK OF HUMERUS 

CasE 9.— Miss E. S., aged 10, admitted to Mercy 
Hospital, September 23, 1910. Patient fell from a 
horse September tro, landing on her left shoulder. 
She got up and walked to the house. A doctor was 
called and by the time he came the shoulder was 
greatly swollen and a diagnosis was not made. 
Following the injury, the patient did not move the 
arm much, but held it flexed upon her abdomen. 
A bandage was applied and the arm kept at rest. 
Whenever the arm or shoulder was moved it caused 
her severe pain in the shoulder. The patient could 
move the arm forward and backward, but she could 
not abduct it. 

Examination.— This disclosed the physical dis- 
ability already mentioned. The skiagram showed a 
fracture of the neck of the humerus with upward 
displacement of the shaft of the bone (Figs. 42 
and 43). 

Treatment. 
and the fractured bones exposed. 


- An incision was made over the joint 
The lower frag- 


Fracture of tibia and fibula, with non-union of tibia after wiring. 
(Case 13). Skiagram made shortly after the transplantation of a fragment of bone into the tibia. 


Lateral and antero-posterior views taken 26 months after the operation, showing 


ment overrode the upper fragment about one half 
inch, and it was necessary to remove about half of 
an inch before it could be reduced. The epiphyseal 
line was not disturbed. After bringing the bones 
in apposition they were secured by a nail driven from 
the outer side of the upper end of shaft through it 
and into the head. Skin sutured by horsehair and a 
cast applied (Fig. 44). 

Result.— Primary union of soft parts and bone. 
Perfect functional result. 


UNUNITED FRACTURE OF ANATOMIC NECK OF 
HUMERUS 

Case 10.— H. B., male, age 27, came to hospital 
on account of inability to use left shoulder joint. 
August 4, the patient was flying his biplane when 
something went wrong with the engine. He shut 
it off and volplaned to earth. He landed near a 
barb wire fence and ran directly into it. The ma- 
chine was stopped by the fence but he and the gas 
tank went on, catching his legs on top wire of fence. 
He struck a chicken coop and fell to the ground, 
landing on his left shoulder and pieces of the coop 
and gas tank were on top of him. He was uncon- 
scious for fifteen minutes. When he regained con- 
sciousness he had an aching pain over upper third 
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of humerus; was unable to move the arm. No pain 
in shoulder. Few scratches about head and back 
and other minor superficial injuries. He was taken 
to a hospital where the surgeon diagnosed a back- 
ward dislocation of the head of the humerus and a 
double fracture of the scapula. He was anesthe- 
tized and when he woke up the shoulder was firmly 
and tightly strapped with adhesives, so tight he 
could scarcely breathe. Over this was placed a wire 
screen cape. Arm was in a sling with elbow at right 
angles. and forearm midway between pronation and 
supination. 

Three weeks later the adhesive was removed and 
the shoulder appeared to be normal. The doctor 
then strapped the scapula firmly with adhesive and 
the upper arm was held tight to thorax with adhe- 
sive; elbow and hand were free. Three weeks later, 
he was examined again and this time there was a 
bone protruding just behind shoulder joint which 
was diagnosed as a fracture of the acromium process 
and laceration of deltoid muscle. Advised massage. 
Cannot move shoulder joint in any direction without 
causing him great pain. Arm is held firmly to side of 
thorax. Tingling in hand off and on for a month. 

The skiagram, although taken in seven different 
positions, did not in any of them indicate that the 
head was away from the glenoid articular surface, 
but a physical examination showed clearly that the 
head rested on the posterior surface of the glenoid 
cavity under the spine of the scapula. This shows 
how deceptive a skiagram may be. At the opera- 
tion the physical findings were confirmed. 

Examination.— The skiagram showed that there 
was a fracture at the surgical neck of the humerus 
through the tuberosities but did not show the sublux- 
ation of the head of the bone and rotation forward so 
that the shaft was behind the head. The upper end 
of the fractured shaft appeared to be covered by cal- 
lus. There was no evidence of fracture elsewhere. 
Motion elicited considerable pain. There was little 
deformity, merely a slight flattening of the shoulder 
and a little shortening of the upper arm. Seven 
skiagrams were made of this case and none showed 
the exact deformity as did the physical examination 
(Figs. 45 and 46). 

Treatment.— The shoulder joint was exposed by a 
longitudinal incision at the posterior margin of the 
deltoid, the fibers of the muscle being separated. 
The head of the bone was free. There had also been 
a longitudinal fracture through the head fragment 
making an inverted T (L) fracture of the upper 
extremity of the humerus. The head was still alive, 
but was of abnormal size and conformation because 
of a malposition and bony union of the head frag- 
ments. Attempts at reduction failed absolutely. 
Therefore, the smaller or outer of the two fragments 
was chiseled loose and reduction again attempted but 
without success. The large fragment was detached 
and then removed entirely. Its articulating surface 
was smooth and shiny. With the fragment out on 
the table, the fractured end was then freshened, 
likewise the end of the shaft. The head fragment 
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(Case 14). 
upper extremity of tibia, not involving the joint. 


Antero-posterior view of sarcoma of 


Fig. 57 


was then replaced in the glenoid cavity and by means 
of firm traction on and outward rotation of the arm 
the two fragments were finally approximated and 
maintained in position by means of two wire nails 
driven through the shaft into the head. The arm 
was held in extreme abduction. Plain catgut sutures 
closed the deeper layers of the wound and horsehair 
was used to approximate the skin edges. No drain. 
The strictest asepsis was maintained throughout the 
entire operat ion. 

A plaster of Paris cast was then applied extending 
over both shoulders, across the back and chest with 
the injured arm in extreme abduction and flexed at 
the elbow so that the forearm was elevated to right 
angles. Both arms were fixed in this crucificial 
position, the cast embracing the body in front and 
behind, extending from the neck to the costal margin 
and fixing both arms resembling the fixation cast 
that is applied to the hips after the reduction of a 
double congenital dislocation. 

The skiagram taken one month after the opera 
tion shows that union has taken place. The line of 
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Another view of the same case, also 
Here too there is 


Fig. 58 (Case 14). 
showing the location of the tumor. 
evidence that the articular surface is not involved. 


fracture is not apparent. The wire nails are still in 
situ. The final photo shows that the full conforma- 
tion of the shoulder is restored (Figs. 47 and 48). 


FRACTURE OF PELVIS AND NECK OF FEMUR 

CasE 11.— F. H. S., age 49,.March 29, 1911, was 
injured in a railroad accident and was taken to the 
hospital where he remained for three weeks, but 
nothing was done, except to keep him in bed. When 
he began to walk, his right hip was very painful, and 
the right leg was shorter than the left. He was 
advised to use crutches and keep the right foot off 
the ground. A Thomas hip splint was put on, but 
no improvement followed. There was no pain, 
except when stepping on the foot. Can abduct and 
adduct, and has internal and external rotation and 
flexion, but is unable to flex thigh on abdomen when 
the leg is extended; nor can he bear his weight on the 
leg because it gives way. He cannot abduct his 
thigh when the leg is flexed. The leg is 3 cm. 
shorter than the other. 

Examination showed a fracture of the pelvis and 
fracture of the neck of the femur with absorption 
of all the head, except a small piece (Fig. 49). 

Treatment.— In this case we exposed the hip 
joint in the usual manner and found that the head 
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of the bone had been absorbed completely in the 
seven months which had elapsed since the injury. 
We removed three fifths of the trochanter with the 
Gigli saw, leaving a piece about one fourth of an 
inch in thickness to which the muscles were at- 
tached. This fragment was then nailed to the neck 
of the bone, which had been freshened, so as to aid 
in the regeneration of a new head. The remainder 
of the trochanter was also nailed back in place with 
a wire nail. The leg was abducted and placed in a 
Travois splint for eight weeks. Stitches removed. 
Primary union. Not allowed to use leg for four 
months. 

September 30, 1912, the patient could extend, 
abduct, adduct and circumduct his leg. When 
seated he could cross it over the other leg by muscle 
action with the knee at right angles as so to put the 
hip in extreme abduction. He was able to bear 
his weight on the leg and could walk without 
crutches, but was advised not to do so for a while. 


FRACTURE OF TIBIA AND FIBULA; NON-UNION 

Case 12.— H. P. W., a man aged 32, was admitted 
to Mercy Hospital December 27, to11. Family 
history was negative. Patient had been a civil en- 
gineer in the Canal Zone. He had tropical dysentery 
in 1908, and malaria for past ten years. 

Present trouble-— June 9, 1911, was in railway 
wreck and his tibia and fibula were crushed, resulting 
in a compound comminuted fracture with division 
of anterior tibial artery. A purulent discharge 


started on the third day and continued for fifteen 
days, when the external wound was entirely healed. 





Fig. 59 (Case 14). The tumor split open after its re- 
moval, showing how extensive the growth was, involving 
nearly all of the head of the bone except the articular sur- 
face and the outer portion of the epiphysis. 
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Fig. 60 (Case 14). Skiagram made two months after the operation, while patient was still wearing a plaster cast. 
Bone regeneration is already taking place, as is evidenced by the shadow along the right-hand side of the transplant. 
The nails above and below secure the fixation of the transplant and prevent its displacement. The phosphor bronze 
wire sutures were used to approximate the deeper layers of the wound. The small foreign body to the left and below 
the upper nail is not a part of the picture. 

Fig. 61 (Case 14). This skiagram was made about a year after the operation and shows to what an extent bone 
regeneration has taken place. The transplant is no longer in evidence. The new bone is rapidly taking on the size 
and shape of the old bone. 
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Vig. 62 (Case 15). Fracture of the humerus about 2% 
inches above the elbow joint, with marked deformity and 
no effort at union; a typical pseudarthrosis. 
Temperature ranged from 100.6° to 102° for first 
three days. Otherwise there was no constitutional 
disturbance. The leg was placed in a mold on the 
fifteenth day. Skiagram taken the next day showed 
an overriding of both bones, with angulation of 45 
degrees. No extension was put on. The mold was 
removed in four weeks. There was slight motion at 
the site of the fracture. Another mold was applied 
and left on for a month. The patient walked on 
crutches six weeks after the accident. When the 
second mold was removed the callus was a little more 
solid, but there was still some motion at the fracture. 
A plaster of Paris collar, 12 inches wide, was put 
on round the fracture and left on for three weeks. 
During this time he used crutches. The collar was 
removed. After two and one half months a second 
skiagram was taken (December 5) and showed an 
overriding of one and one half inches, with consider- 
able mobility at the line of fracture. This mobility 
had increased slightly up to the time of admission. 

Examination.— This showed a non-union of the 
tibia. Four skiagrams of this case showed how 
important it is to have the pictures taken from 
various angles. One showed an apparently excel- 
lent union; the second a fair union; the third almost 
failure of union, and the fourth a complete separa- 
tion of the two fragments by an interposed cartila- 
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ginous or fibrous mass. The fibula was united. 
There was a slight external angulation at the site of 
fracture (Fig. 50). 

Operation.— An incision 4 inches long was made 
over the anterior surface of the tibia near its lateral 
margin. The line of fracture was exposed. A fibro- 
cartilaginous mass was deposited between the ends 
of the bones; there was no effort at bone reproduc- 
tion. A groove one half inch wide and 3 inches long 
was chiseled through the anterior surface of the 
tibia down to the medulla, intercepting the fracture 
at its middle. The reamer was then used to free the 
medulla one half inch above and 1 inch below the 
groove. The tibia was then ready for the implant. 
A transplant 4% inches by 14 by 14 by 56 was re- 
moved from the crest of the opposite tibia with the 
chisel in the regular way. It was driven into the 
lower fragment until the upper end of the transplant 
could be depressed into the groove in the upper 
fragment and admit of the insertion of the upper end 
into the medulla. It was then driven upward into 
the medulla beyond the end of the groove, so that 
the transplant locked. At the completion of this the 
leg felt strong enough to walk on it at that moment, 
so firmly did the transplant fix the end. The peri- 
osteum was then closed over the graft with catgut 
and the skin closed with horsehair. A plaster mold 
was applied, extending from toe to 8 inches above 
the knee. Primary union resulted. 

The mold was removed at the end of three weeks. 
The implant had healed in nicely. The mold was 
reapplied, and removed at the end of five weeks, 
when the skiagram showed that a bony union had 
taken place. A leather mold was then substituted 
for the plaster mold and the patient was allowed to 
place some weight on the limb and walk with 
crutches. End result was perfect. (Figs. 51 and 52.) 


UNUNITED FRACTURE OF TIBIA AND FIBULA 

CASE 13.— M.S., aged 22, was admitted to Mercy 
Hospital June 19, 1909. There was no record of 
family history or personal history. 

Present trouble.—August 26, 1908, a laundry stove 
exploded and a piece of iron struck the right leg 
midway between the knee and ankle on the anterior 
surface. The patient became weak and dizzy and 
perspired, but did not vomit. He tried to walk, but 
was unable to do so because ‘“‘his leg bent” at the 
point of injury. He had no pain, only a numb 
feeling. He said that blood ran down his leg and 
that there were two holes on the inner side of his 
leg. Then he had sharp shooting pains. He was 
taken to a hospital and operated on the following 
morning; double wiring of both ends was done. He 
thought that some muscle was united and a piece of 
bone removed. His temperature rose to 100° F. 
He had pain in leg on motion only. The leg was put 
ina mold. Patient remained in hospital until Nov. 
22, 1908. Six weeks after the accident a very suc- 
cessful skin-grafting operation was done on the leg. 
Patient said that there was no infection at any time. 
He was in bed only fifteen days, and one month 
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before leaving hospital was walking on crutches. 
He had a circular cast on all the time, from time of 
admission to hospital until now. Cast was removed 
every two wecks and new one applied. He had pain 
in the leg for two or three days following the opera- 
tion. In December wound reopened and patient 
went to bed. He was in bed twenty days; had no 
pain, but at night would get a numb sensation. He 
had hobbled around on crutches. Slight tenderness 
on pressure. 

Treatment.— Patient was operated on June 15, 
1909. There was no callus production in tibia. 
Approximation was good. Effort at bone production 
made from the periosteum around the wire and 
outward. Ends of fibula had passed each other, the 
lower to the inner side of the upper. Edges were 
freshened of both tibial and fibular fragments, and 
approximation secured by the use of bronze wire. 
No union resulted (Fig. 53). 

He was admitted to our service October 6, 1900. 
There was no ossification; slight callus production; 
apposition perfect. Bones were spread out, connect- 
ive tissue removed from between them, and ends of 
bones freshened with chisel and all cartilaginous 
and fibrous tissue removed. 

It was planned to make an intramedullary trans- 
plantation from the left tibia. The left tibia was 
exposed and two holes were bored through and nails 
inserted in these to steady the bone for sawing. A 
portion of bone was thus removed from the crest 
of the left tibia, measuring about 14 by 36 by 34, 
and about 3 inches long. The medullary cavity of 
both the upper and the lower fragment was reamed 
out and the transplant from the left tibia was driven 
into the lower end first, then the upper end was 
inserted and a nail placed into the implant trans- 
versely to keep it from being displaced on motion. 
The wound was closed with catgut. No drain. 
There was primary union in both the right and the 
left tibia. Skiagrams were made repeatedly and 
showed the progress of ossification of the implant and 
of ossific union of the ends of the bone. An elonga- 
tion of the tendo achillis had to be made on account 
of the contraction that had taken place in the gas- 
trocnemii during the long illness (Figs. 54, 55 and 56). 

Result.— Perfect recovery, with full restoration 
of function. 

SARCOMA OF TIBIA 

CasE 14.—N. M.,a girl aged 14, was admitted to 
Mercy Hospital November 2, t911. Family history 
was negative. Patient had the ordinary diseases of 
childhood; no rheumatism; no typhoid; no scarlet 
fever; no diphtheria. She had an attack of tonsilitis 
three years ago; good recovery; no complications. 

Present trouble.— About three years ago she fell 
from a porch railing, a distance of about 5 feet, and 
injured her right leg just below the knee, but paid 
no attention to it. About three or four months 
later she noticed a slight pain at the same point 
when running or jumping. The pain was just below 
the right knee joint. Some weeks later patient 
noticed that there was some swelling on the tibia 
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Fig. 63 (Case 15). This skiagram was made about six 
weeks after the operation. The transplant is still visible. 
Although the deformity was not entirely overcome, bone 
regeneration is progressing very rapidly. 


just below the knee, but took no treatment and 
continued with her school work. About a year anda 
half ago, or eighteen months after the original 
injury, while playing, she twisted her right leg. The 
pain following this was so severe that she was forced 
to lie down for several minutes before she got up 
and walked to the house. From this time on the 
pain became more severe and swelling increased in 
the region of the head of the tibia just below the right 
knee. One week after this injury a physician was 
called, who put the limb in a mold and instructed 
the patient to walk on crutches. She continued in 
this way for seven months, with very little com- 
plaint, except when she would put weight on her 
leg. About one year ago the mold was taken off and 
patient walked by aid of crutches and continued this 














Fig. 64 (Case 16). Fracture of the humerus in the upper 
third, with separation of a fragment. 

Fig. 65 (Case 16). Skiagram taken about eight weeks 
after the operation, showing remarkably rapid regenera- 
tion of the bone. The transplant is visible, as also is the 
phosphor bronze wire suture which held the sequestrum in 
contact with the transplant. 


to the time of admission. She said that during the 
past year her leg had been considerably swollen just 
below the knee. It had tenderness to pressure at 
this point, and she had pain when she put her weight 
on the leg, but none at all when she was at rest in 
bed. During the entire course of the trouble she 
had never had chills, fever, nausea or vomiting. 
General health had been good. 
Examination.— This showed a marked elliptical 
enlargement of the upper one fifth of the tibia, most 
marked on the inner side. It was hard, encapsulated 
and free from attachment to the skin. It extended 
over three fifths of the antero-internal side of the 
shaft-head portion; was painful to pressure; did not 
fluctuate, and there was no bruit. Diagnosis chon- 
drosarcoma of upper end of tibia. The joint was 
not implicated. There were no glandular enlarge- 
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ments; no metastases demonstrable. 
was very anemic (Figs. 57 and 58). 
Operation.— Under ether anesthesia incision was 
made on the inner side of the tuberosity of the tibia 
and extending down parallel to the tibial crest for a 
distance of 7 inches. A transverse incision was made 
inward across the tuberosity of the tibia to its 
posterior internal border. Elevating the skin flaps 
gave a good exposure of the tumor. It was clearly 
encapsulated and encroached closely on the epiphysis 
at itsinternal angle. All of its muscular attachments 
were freed, leaving the periosteum and the tendinous 
portion of the muscles attached to the tibia. The 
tendo patellz was divided one fourth inch from its 


The patient 
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Fig. 66 (Case 17). 
shaft of the humerus with Lane plate securing fixation 


Fracture of the upper part of the 


of the fragments. There is splendid apposition and align- 


ment, but no union. 
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tubercle attachment. The tibia was divided trans- 
versely with the saw, 4!2 inches below the inter- 
condyloid tubercle, and cut off above obliquely 
downward and outward, just below the cartilage, 
at the inner tuberosity, and ending three fourths 
inch below the cartilage at the external tubevosity, 
and evulsed. The joint wasopen. The joint capsule 
was now sutured to the margin of the cartilage over- 
lapping its under side, so as to close the joint. A 
piece of bone 1% by 34 by 38 inch and 5 inches 
long was removed from the crest of the oppo- 
site tibia. This was accomplished with the chisel, 
mallet and saw, and is not difficult if the retractor 
is properly fixed to keep the soft parts out of the field 
and steady the chisel when the initial creases are 
made. The lower end of the transplant was inserted 
for one half inch into the medulla of the tibia and 
a nail placed transversely in it to retard its further 
entrance. The upper end was placed in a depression 
one half inch deep in the remnant of the head of the 
external tuberosity of the tibia with another nail in- 
serted transversely to retard its further depression. 
The internal hamstring tendons were attached to 
the side of the transplant by an encircling suture 
and the end of the tendo patella was fixed to the 
anterior surface of the transplant in a similar way. 
The wound was closed by a deep layer of catgut and 
the skin with horsehair. Primary healing. Leg 
placed in long mold from trochanter to toe (Fig. 59). 

Result.— Patient was put to bed without exten- 
sion. The leg was kept ina mold. Examination on 
November 28 showed complete primary union of 
the line of incision, with infiltration and apparent 
production of new callus around transplant; not 
the slightest evidence of inflammation. Leather mold 
applied December 25, 1911. Examination March 
10, 1912, showed the upper end of the tibia normal in 
size. There were voluntary extension and flexion of 
ro per cent. The patella was perfectly movable. 
She could bear some weight on the leg but was not 
permitted to walk on it. 

A letter from her physician, Dr. Ben. D. Baird, 
Galesburg, dated December 13, 1912, states that 
she has 70 degrees of motion and a fairly satisfac- 
tory joint (Figs. 60 and 61). 


UNUNITED FRACTURE OF 
CASE 15.— Male, G. S., aged 27, entered hospital 
because of an ununited fracture of shaft of right 
humerus. 
February 5, 1908, he was riding in the caboose of 
a freight train when a rear-end collision occurred. 
The car in which he was riding was completely 
demolished. He was rendered unconscious and 
remained so for fully three days. He received many 
injuries, all of which healed without incident, except 
what he says was a compound fracture of the shaft 
of the right humerus. Two weeks after the accident 
his arm was taken from the wire splint in which it 
had been placed. The patient is not sure that the 
discharge had ceased, but knows that there was 
never much drainage. At this time the fragments 
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lig. 67 (Case 17). 
after the implantation of a bone fragment. 
had progressed to the degree that bony union was stated 
to have taken place. 


Skiagram taken about six weeks 
Regeneration 


were wired. Six weeks later the bone was still 
ununited. Wire was removed and he carried his arm 
in a cast. Three months after the accident he was 
operated on again. He thinks the callus was cut 
away and bone ends were united with catgut. This 
was four years ago, and a false point of motion still 
remains at lower third of the right humerus. 

Examination disclosed a typical pseudarthrosis. 
On attempting to straighten the forearm by muscle 
action, the brachialis anticus and the flexors of the 
forearm pull the upper end of the lower fragment 
to right angles with the upper fragment. There is 
some fixation of the anterior elbow joint capsule. 
The skiagram shows a fracture of the humerus 
about two and a half inches above the elbow joint 
with marked deformity, the lower fragment being 
at right angles to the upper. There is no attempt 
at union. The ends of the fragments are fairly 
regular in outline and appear to be covered with 
slight amount of callus (Fig. 62). 
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Treatment.— Longitudinal incision on anterior 
surface of arm at outer margin of biceps muscles just 
outside the old scar of the former incision, which 
exposes the site of the fracture. A pseudocapsule 
had developed around the false joint. There was 
fibrous union of the fragments. The capsule was 
liberated from the fragments. The cartilaginous 
surface of the new joint was fairly well developed. 
All of this new formed tissue was removed and the 
ends of the fragments freshened so that live bone 
would be contacting. The fragments were readily 
brought into apposition. The medullary canals of 
both fragments were enlarged with the reamer to a 
sufficient size and depth to receive the transplant 
which was taken from the crest of the patient’s 
tibia. The arm was now covered with a sterile 
towel. 

The crest of the tibia was then exposed in the usual 
manner and a fragment of bone removed with saw 
and chisel measuring four inches in length by 38 by 
5g of an inch, wide and thick. 

A small drill hole above and below marks the 
length of the implant. That guides the instrument 
in cutting the bone. The retractor guide guides 
the chisel in cutting out the piece of bone and also 
keeps the soft tissues away from the chisel, so that 
they will not be injured. This retractor guide has 
two short prongs, one on either end. These two 
prongs go into the drill-holes made in the tibia and 
hold all the tissues back out of the field. We saw 
the bone crosswise at the point where the drill-holes 
are, because that is where the fracture will be made. 
We take out a V-shaped piece of bone with a V- 
shaped carpenter’s chisel all along the edge of the 
retractor and then the bone will fracture in that 
line. That deficiency in the tibia fills up readily. 
The implant is held with forceps, and when removed 
is carefully placed in a piece of sterile gauze so that 
it will not be touched by hands or instruments and 
remain aseptic. 

The incision in the leg is closed with deep catgut 
sutures, the muscle being sutured over the trough 
left in the tibia after the removal of the implant. 
The skin is sutured with horsehair. The wound is 
dusted with bismuth subiodide, a desiccating powder, 
and sealed with gauze saturated with collodion. 

One end of the implant is now driven into the 
upper humerus fragment for a distance of two and 
one half inches, and the other end is slid into the 
lower fragment for a distance of about an inch by 
making traction on the arm and thus straightening 


Fig. 68 (Case 18). Extensive destruction of the shaft 
of the tibia by osteomyelitis. Only a button of bone re- 
mains of the internal malleolus, and about four inches of 
the upper extremity. The femur is in position and 
straight. 

Fig. 69 (Case 18). Skiagram taken about two months 
after the operation. The upper end of the transplant is 
fixed in the medullary canal of the tibia with a nail. The 
lower end is embedded in a depression made in the internal 
malleolus. Bone regeneration is taking place. The trans- 
plant is already of the size of the femur. 
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the lower fragment so that it will be in alignment 
with the upper fragment. The wound is now closed. 
The deeper structures are united with chromicized 
catgut. The skin is closed with horsehair, dusted 
with bismuth subiodide and the wound sealed with 
collodion gauze. No drain. A 5 per cent phenol 
gauze dressing is then applied. The arm was en- 
cased in a plaster of Paris cast including the 
shoulder clear up to the neck, the arm being flexed 
to right angles and the hand resting on the front of 
the body. The cast was cut with the Gigli saw. 

Six weeks later the stitches were removed from 
arm and leg. Primary union. The cast was re- 
placed and was worn two months more. When it 
was finally removed, firm union had taken place and 
the patient was encouraged to use his arm to a 
limited extent at first, gradually restoring it to full 
usefulness (Fig. 63). 


UNUNITED FRACTURE OF HUMERUS 
CaAsE 16.— Miss E. J., aged 21, came to hospital 


because of an ununited fracture of humerus in its 
middle third. 

One month previously she had fallen and_frac- 
tured the humerus. The arm was at once placed in 
splints and a few days later a plaster cast was 


applied. When the cast was removed three weeks 
later, it was found that union had failed to take 
place. The upper fragment had pierced the biceps 


muscle and had become united to the overlying 
skin. Patient could not use her arm at all. The 
fracture was not compound. 

Examination clearly showed non-union and the 
penetration of the biceps muscle by the upper frag- 
ment. It had become adherent to the skin. The 
skiagram showed that there was no effort at union. 
The ends of the fragments were clean-cut. <A 
sequestrum about an inch and a half in length was 
lying between the two large fragments of the shaft. 
There was no evidence of suppuration. The case 
was a favorable one for transplantation of an 
implant or bone splint from the patient’s tibia. 
The cast was cut with a Gigli saw (Fig. 64). 


Treatment.— Longitudinal incision along outer 
margin of biceps exposing site of fracture. The 


sequestrum was alive. The ends of the fragments 
were freshened and the medullary canal of each 
enlarged with the reamer. 

A transplant measuring four inches in length by 
3g by 5¢ of an inch was removed from the crest of 
the tibia in the usual manner and implanted into the 
upper fragment for a distance of an inch and a half 
and into the lower fragment for an inch. The se- 
questrum was utilized to serve as a lateral splint. The 
lower end of the upper fragment was encircled by a 
loop of phosphor bronze wire to secure immobiliza 
tion of the transplant. Perfect alignment of all 
fragments was secured. 

The wounds in the leg and arm were then closed 
with deep chromicized catgut and superficial horse- 
hair sutures, dusted with bismuth subiodide and 
sealed with collodion gauze. A 5 per cent phenol 
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gauze dressing was then applied. The arm was 
immobilized in a plaster of Paris cast extending 
over the shoulder to the root of the neck. The arm 
was flexed at right angles, the hand resting on the 
front of the body. The stitches were removed in 
four weeks. Primary union. Cast replaced. After 
two months the cast was finally removed. Bony 
union with perfect use of the arm. The patient was 
advised to carry the arm in a sling for two months, 
exercising gently a little every day during that time. 
The skiagram showed that union between all the 
fragments had taken place and that the transplant 
was being gradually absorbed (Fig. 65). 
UNUNITED FRACTURE OF HUMERUS 

Case 17.— G. W. B., male, age 22, roundhouse 
man, came to hospital because of an ununited frac- 
ture of right humerus. 

May 14, 1911, a turbine engine exploded and a 
piece of flying metal struck his right arm, about four 
inches below the shoulder and another piece struck 
his elbow, cutting and bruising it, and fracturing the 
olecranon. The humerus wastfractured. The wound 
in the elbow was sutured and healed by first inten- 
tion. The fracture of the humerus was compound. 
An open operation was done and a four screw Lane 
plate applied. The wound was closed without 
drain, the arm dressed close to the side, flexed at 
the elbow but no cast applied. A sheet of heavy 
asbestos was used as a splint for the upper arm. 

The stitches were removed after two weeks and 
then pus began to exude from the upper angle of 
the wound. This continued for about a month. 
The pus discharge ceased and the wound closed. 
Never had chills or fever. No bone fragments ex- 
truded from the wound. 

There is now some limitation of motion at the 
elbow and non-union of the humerus. The skiagram 
shows the Lane plate still in place and the fragments 
in splendid apposition and alignment, but there is 
non-union. This is an example of what always 
happens when a compound fracture is wired, nailed 
or a Lane plate is applied. Suppuration occurred. 
(Fig. 66). 

Treatment.— September 11, 1911, the fracture was 
exposed by a longitudinal incision. ‘The third screw 
in the Lane plate was loose and there was consider 
able granulation tissue around the ends of the bone 
fragments. The remaining screws were fixed firmly 
and not suppurating. The plate was removed and 
the wound thoroughly curetted preparatory to 
doing the transplantation later when there would 
be no question about having a sterile field for insert- 
ing the transplant. 

A second operation was done December 12, tort. 
Longitudinal incision over outer aspect of arm, and 
excision of all scar tissue. The bone fragments are 
readily exposed. The ends are covered with fibrous 
cicatricial tissue, making a fibrous and preventing 
bony union. The bone is still porous where one ot 
the screws in the Lane plate was inserted. The lower 
fragment overlaps the upper about three fourths of 
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Fig. 70 (Case 19). 
over the carpus. 


Healed fracture of the ulna, with subluxation of the lower articular end inward and downward 
The radius is also fractured and a considerable portion of the shaft is destroyed. The articular end 


of the bone is apparently in its normal relation with the carpus. 


Fig. 71 (Case 19). 
ulna was shortened and the radius slightly lengthened. 
fragments in apposition. The arm is now straight. 





Old ununited fracture of upper por- 


Fig. 72 (Case 20). 
tion of shaft of femur, with angulation; an overproduction 
of callus on the ends of fragments, but no effort at union. 


Fig. 73 (Case 20). Skiagram taken three months after 
the operation, showing Lane plate securely in position and 
the leg fairly straight, with bony union of the fragments. 


Skiagram taken six weeks after the transplantation of a bone fragment into the radius. 


The 


The phosphor bronze wire sutures are holding the ulnar 


aninch. We freshened the ends of both fragments 
removing all the fibrous tissue, and then enlarged the 
medullary canal in both fragments by means of the 
reamer so that the transplant, taken from patient’s 
tibia, will be in contact with live bone everywhere. 

The implant measuring four inches in length by 
ly x 34 was removed in the usual manner from the 
crest of the tibia with its periosteum and driven 
into the lower fragment for a distance of about 
21% inches, and then by means of traction on the 
lower arm it was slid into the cavity prepared for it 
in the upper fragment, for a distance of almost an 
inch. The humerus was in perfect alignment. 

The deeper tissues in the wound, the muscle 
sheaths and fascia, are approximated with chromi- 
cized catgut and a few phosphor bronze wire sutures. 
The skin wound is closed with horsehair, dusted 
with bismuth subiodide and sealed with collodion 
gauze. A 5 per cent carbolic gauze dressing was 
next applied, and then a plaster of Paris cast ex- 
tending downward from over the shoulder, the 
forearm being flexed at right angles with the hand 
on the chest. The cast was cut with the Gigli saw 
as usual. Stitches were removed after four weeks. 
Primary healing of wound; no suppuration. Union 
quite firm after 6 weeks and arm has grown steadily 
stronger. When last heard from had splendid use of 
arm (Fig. 67). 
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Fig. 74 (Case 21). Osteitis fibrosa cystica involving the 
upper extremity of the humerus (Dr. Golden’s case). 


CasE 18.— Miss B., age 20, came to hospital on 
account of an old suppurative condition of the left 
tibia. 

October, 1908, she stepped off the porch and 
struck the inner side of her left ankle in the region of 
the internal malleolus on a cement block. She was 
conscious of the injury the moment it happened, but 
suffered no marked pain. She walked six or eight 
blocks before she noticed that her foot was swelling 
rapidly. She went into a doctor’s office then and 
the foot and lower leg were swollen so badly that the 
doctor had to cut the shoe off. Immediately the leg 
became very painful and she felt nauseated. She 
says there was a bruised mark on malleolus. The 
doctor applied some antiphlogistin and a tight 
bandage. Then she could not bear her weight on 
the leg. She was taken home and put to bed, where 
she remained two days. On the third day she got 
up in a chair. She did not have any chill and does 
not know whether she had any temperature. The 
pain and swelling became less severe, and after 


OSTEOPLASTY 











Fig. 75 (Case 21). Skiagram taken about eight weeks 
after the operation, showing rapid regeneration of bone 
along the transplant. The upper end of the transplant was 
sutured into the capsule, the muscle attachments being 
secured by means of phosphor bronze wire sutures. Two 
wire nails fixed the transplant in the medullary canal of 
the humerus shaft. 





Fig. 76 (Case 21). Photograph of the upper end of the 
bone. The articular surface is not involved, although the 
interior of the head had been penetrated by the disease. 
The external shell of the bone has broken out, showing the 
cavities produced by the disease. 
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Case of fracture of the anatomic neck of the 


Fig. 77. 


femur in a boy 14 years of age, seen seven weeks after the 


injury. The head is rotated and the ligamentum teres was 
strangulated, so that the head was dead, but fortunately 
aseptic, so that it — nailed to the upper end of the 
shaft for the purpose @aiding in the regeneration of a new 
head. 


remaining quiet for two weeks she got a pair of 
crutches and started to school. She had to keep the 
leg flexed under the seat. As soon as she allowed it 
to hang straight down it began to pain. 

One week after starting to school (three weeks 
after injury) a circular plaster cast was applied 
extending from about six inches above the ankle to 
the toes. The cast was very tight, and soon the 
toes began to swell and tingle. Later they became 
numb andturned under. She wasunable to straight- 
en them. The cast was not removed for six weeks 
and when it was taken off, she felt something snap 
about the ankle and the foot became suddenly 
inverted. She was unable to correct this. Two 
hours after the first cast was removed a second was 
put on with the foot in proper position. Toes were 
still flexed and numb. In six weeks this cast was 
taken off and two hours later the foot was again 
inverted. It did not turn in with a snap as before 
but turned gradually in. In June, 1g09, she dis- 
carded one of her crutches and walked on the outer 
side of this foot. She was even able to put her 
entire weight on the leg. 

She walked this way until November, 1909, when 
she had a brace made to hold the foot flat and even 
then she could not put her weight on the foot. Had 
to use a cane or crutch. One morning in May, rgro, 
she noticed that her cheeks were flushed. She did 
not feel well but went to school. She kept getting a 
little worse all the time and about the middle of 
the afternoon she went home. She sat on the edge 





Fig. 78. This skiagram was taken four years after the 
operation in Fig. 77. The nails which were used to main- 
tain the fixation of the fragments are still in place. The 
new head has been regenerated completely and bone growth 
has not been interfered with, showing that the epiphysis 
was functionating. Perfect motion has been restored in 
the hip, and it is impossible to detect the joint operated on 
when the patient is walking or exercising the hip. 


of the bed to remove her shoes and as she leaned 
forward she fainted and fell to the floor. As soon 
as she was helped to bed, she had a chill and the 
following day was very sick with a high tempera- 
ture. The foot became very painful and red and 
soon began to swell again. At the end of a week or 
ten days the abscess which had formed opened, 
just below the internal malleolus and discharged a 
thick pus. A few days later a piece of bone ap- 
peared in the opening in the skin, and it was re- 
moved. This discharge continued for four or five 
weeks. Then the wound closed. 

In July, 1910, she again walked on the outer side 
of the foot and continued doing so until November. 
Then her ankle, knee and hip joints became painful 
and swollen. The knee and ankle were badly swol- 
len, but the hip was the most painful. This condi- 
tion persisted for most of that winter and spring. 
June 12, ro1t, she had another chill followed by 
fever. She was in bed two weeks, during which time 
she had excruciating attacks of pain in the back of 
the head and neck causing her neck to retract 
(opisthotonos position) and she would be uncon- 
scious for a short time (two minutes). She was 
taken to the hospital, June 20; an opening was 
made over the middle of tibia, and pus and necrotic 
bone were found. The shell of bone crumbled when 
the attempt was made to chisel it free and a large 
pocket of pus was found in the medullary cavity. 
This pocket was drained. After this operation she 
got a pain in the hip joint that was relieved with the 
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Fig. 79. Showing the degree of voluntary flexion which 
the boy has four years after operation. Full motion has 
been restored to the joint. 


use of Buck’s extension. - In August the ankle and 
knee became swollen and painful. The tibia near 
those joints was opened and drained. This relieved 
the pain and swelling. February, 1912, most of the 
tibia, from two or three inches below the upper 
epiphysis down to the lower was removed. A week 
later she got a severe earache and the following 
day went into a stupor which lasted three or four 
days. Suddenly a purulent discharge poured from 
her nose and she regained consciousness. Hada tem- 
perature of 102° F. at that time. She remained in the 
hospital three months, then went home with a 
plaster cast on her leg extending from six inches 
above the knee to the toes. This she wore until 
August, 1912. Since then she has been wearing a 
heavy canvas cast. Has been walking with crutches 
since she left the hospital. She had one discharging 
sinus below the ankle that drained until about two 
wecks ago. 

Examination showed absence of most of the tibia. 


About four inches of the upper end was intact. The 
end of the fragment was conical in shape. At the 


lower end there appeared to be only a very small 
piece of tibia remaining, not more than three 
fourths of an inch in length. The lower epiphysis 
was gone. There was no discharging sinus, but there 
was a wound about the size of a silver dollar just 
below the internal malleolus. The fibula was intact 
and in proper relation with the tibia above and the 
ankle below. The patient could not bear her weight 
on this leg (Fig. 68). 

Treatment.— An incision about fourteen inches 
long was made over the tibia and exposed the tibial 
remnants above and below. There was no evidence 
of suppuration anywhere. The ends of the frag 





When the boy is standing erect with both feet 


lig. 8o. 
on the ground, heels together, both hips are on the same 
level apparently, although the operated leg is about a half 
an inch shorter than its fellow. 


ments were freshened and prepared for the trans- 
plant by enlarging the medullary canal in the upper 
fragment with the reamer for a distance of an inch 
and a half. Owing to the small size of the lower 
fragment a cavity only one inch deep was made. 
The gap between the two fragments measured eight 
inches. 

The crest of the opposite tibia was exposed in 
the usual manner and a piece of bone ten inches 
long by '2 by 58 of an inch with its periosteum was 
carefully removed with chisel and saw and placed 
in the bed prepared for it in the other leg. The 
upper end of the transplant was driven into the 
upper tibial fragment for a distance of an inch and a 
half. The lower end was inserted in the cavity 
prepared for it in the small lower fragment. A 
small wire nail was driven through the upper 
fragment and the transplant so as to immobilize the 
latter. The muscle opponens was approximated 
with chromicized catgut and the skin wound was 
closed with horsehair, dusted with bismuth subiodide, 
sealed with collodion gauze and dressed with 5 per 
cent carbolic gauze. A plaster of Paris cast was 
applied extending from the groin to the toes. The 
wound in the other tibia was closed in the same 
manner, except for the cast. Four weeks later the 
stitches were removed from the leg, from which the 
transplant was removed. Primary union. Condi 
tion of patient splendid. The cast will not be 
removed from the operated leg for eight more 
weeks. This is the longest transplant we have ever 
used. The skiagram made one month after the 
operation shows that the transplant is in place and 
everything looks favorable for a successful outcome 
of the case (Fig. 60). 
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UNUNITED FRACTURE OF RADIUS WITH DEFORMITY 
OF WRIST 

CasE 19.— Mrs. E. S., 54 years of age, came to 
hospital on account of disability and deformity 
following compound fracture of forearm. 

December 21, 1911, while going downstairs, 
patient tripped and fell forward landing on a cement 
floor at the bottom. She does not know how she 
landed but on being helped to her feet she noticed 
that her wrist was bleeding and that she had lost 
control of her hand. She could neither flex nor 
extend it. She at once consulted a doctor who put 
on a temporary dressing and sent her to the hospital. 
He recommended operative intervention, which she 
refused. There was a comminuted compound frac- 
ture of the radius just above the epiphysis and a 
simple fracture of the ulna about two inches from its 
lower extremity. The wound was cleansed with an 
antiseptic and the fracture reduced. The arm was 
immobilized with a splint. 

The following day the patient complained of 
chilly sensations and the temperature rose to 102° F. 
The arm became swollen and red; the axillary glands 
enlarged. On the fifth or sixth day, the wound at the 
wrist began to discharge pus, and a few days later, 
pieces of bone were discharged. This discharge 
persisted for about two months. 

The patient was then anesthetized and an open 
operation done. The ends of the radial fragments 
were freshened and a Lane plate applied, although 
deep down in the wound there was still some infec- 
tion present. A few days later the discharge re- 
appeared. The plate did not seem to hold the 
fragments in apposition and in about four weeks it 
was removed: The wound then healed and the 
deformity now present soon manifested itself. The 
ulna is united in fair position but there is a radial 
shortening of about two inches. The tip of the ulna 
is dislocated downward and outward. 

Examination disclosed a healed fracture of the 
ulna, with subluxation of the head inward and down- 
ward so that it slid down over the carpus. The 
radius was fractured with destruction of the shaft 
causing a shortening of three fourths of an inch. 
(Fig. 70). 

Treatment.— The ulna was exposed at the seat 
of the old fracture by a longitudinal incision four 
inches in length on the external surface of the arm. 
The bone was divided with a Gigli saw and chisel 
on the plan of a tendoplasty when doing an elonga- 
tion of a tendon. One half the circumference of the 
bone was removed for a distance of three fourths of 
an inch. The end of the upper fragment was 
beveled so as to permit of a lateral approximation 
of the upper and lower fragments. This approxima- 
tion was maintained by means of two phosphor 
bronze wire loops which encircled the ulna. This 
procedure shortened the forearm three fourths of 
an inch, compensating for the shortening of the 
radius. 

The lower end of the radius was then exposed 
by a four-inch longitudinal incision on the anterior 
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aspect of the arm. The old scar tissue was excised, 
as well as a mass of firm fibrous tissue which was 
interposed between the ends of the radial fragments. 
The fragments were then exposed freely and fresh- 
ened. The medullary canal in both fragments 
was enlarged with the reamer and a 2!% inch 
transplant with its periosteum, removed from the 
crest of the patient’s tibia in the usual manner, 
was inserted so as to secure continuity of bony tis- 
sue. The normal anatomy of the wrist was in large 
part restored by this plastic work on the ulna and 
radius. The bone transplant was not fixed with 
either nail, screw or wire. 

The deeper layers of the wound were closed with 
plain catgut and the skin with horsehair. The 
wound was dusted with subiodide of bismuth powder 
and sealed with collodion gauze. A 5 percent carbolic 
gauze dressing was then applied and over thisa plaster 
of Paris cast, extending from the finger-tips to the 
elbow, the wrist joint being midway between flexion 
and extension. The cast was cut with the Gigli saw 
as is our routine procedure. 

Four weeks after the operation, all the stitches 
were removed. The wound had healed by primary 
union and the forearm was firm. Ossific union was 
progressing rapidly in spite of the patient’s advanced 
age. There was absolutely no limitation of motion 
in the wrist or fingers. Pronation and supination 
were perfect (Fig. 71). 


UNUNITED FRACTURE OF FEMUR 

CasE 20.—C. H. D., male, age 38, came to 
hospital on account of non-union of fracture of upper 
third of right femur (Fig. 72). 

December 9, 1910, he was thrown from a buggy 
a distance of about six feet landing on his feet first, 
then sat down. On attempting to rise, he found that 
his right leg would not support his weight. He was 
carried to a store near by. The pain in the thigh was 
so severe that he was given morphin. He was taken 
home and within an hour from the time of accident 
he was anesthetized and the leg put in a plaster 
cast that extended from the foot to waist. Doctor 
told him he had a fracture of upper part of femur and 
another in the lower articular region of femur at 
knee joint. Four days after cast was put on, a 
Buck’s extension was put on. The adhesives were 
put on the outside of the cast. Cast and extension 
remained on for six weeks. When the cast was 
removed, patient noticed that there was a deformity 
at site of upper fracture. The knee was swollen 
and painful and especially so when they attempted 
to move it. He remained in bed two weeks after 
cast was removed (eight weeks in all) and then 
began using crutches, which he is still using. His 
knee was sore for two or three months but then got 
entirely well. Flexion is somewhat limited. Ex- 
tension is perfect. When standing erect, the leg at 
first was about 114 inches shorter than the other. 
Thinks it has gotten some shorter since that time. 
Only a few weeks since he has tried to put weight 
on that side. The thigh is very weak and has a 
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little pain. 
knows about. 

Examination.— There was a marked outward 
bowing of the right femur at its upper third with 
failure of union. Was unable to bear any weight 
on leg. Skiagram showed simple fracture with 
ends of fragment covered by considerable callus 
formation, but no effort at union. The frag- 
ments were displaced outward to form an angle of 45 
degrees. 

Treatment.— A longitudinal incision on outer 
aspect of femur extending down to vastus externus 
muscle separated and fragments readily exposed. 
The fragments were freed with scalpel and chisel. 
There was a typical pseudankylosis. The end of 
each fragment was sawed off, removing all callus, 
so as to permit of good approximation. A fragment 
of bone, measuring 2'% inches long and '% inch wide 
and thick was sawn off of one of the pieces removed 
from the end of one of the fragments and was in- 
serted into the cavities which had previously been 
made with the reamer in each fragment. <A nail was 
then driven through the transplant between the 
ends of the fragments to prevent its slipping up or 
down. 

A six screw vanadium steel Lane bone plate was 
then applied to the femur on its external surface. 
Thus approximation of the fragments was secured 
and the transplant will allow bony union to take 
place (Fig. 73). 

The wound was then closed with phosphor bronze 
wire sutures approximating the aponeurosis, deep 
plain catgut sutures and horsehair skin sutures. 
The wound was dusted with bismuth subiodide, 
sealed with collodion gauze and dressed with 5 per 
cent phenol gauze. A plaster of Paris cast was then 
applied, extending from the waist to the toes. 

CasE 21.—R. C., 13 years old, entered Mercy 
Hospital because of lameness and tenderness of 
right upper arm. His family history is negative. 
He was always free from digestive disorders of all 
kinds; never had rickets, scarlet fever, rheumatism, 
tonsillitis, or throat. He always was a 
strong, active boy, with full use of both arms, 
and both arms and shoulders were of the same 
conformation. 

Early in rort, while throwing a ball very hard, he 
experienced a sudden pain in the right arm, four 
inches below the shoulder. On attempting to raise 
the arm he found that he could not do so; it hung 
limply by his side. A doctor told him that it was 
broken, and placed the arm in a splint for six weeks. 
Union was apparently perfect, and he gradually 
regained full use of the arm. 

In March, tort, he fell on a stairway, striking 
on his right arm and breaking it. He carried the 
arm in a splint for six weeks, and again it became 
perfectly useful, but for four or five days only. He 
fell to the floor, striking on his left shoulder, but the 
right arm broke (third fracture). There was little 
pain connected with the injury. The arm became 
useful again, though it remained a little lame. 


Never had any temperature that he 


sore 
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In July, 1911, he attempted to sit down on the 
floor and felt his arm and hand were limp. He had 
no pain. The arm was not fractured, but on exam- 
ination he noticed for the first time that the arm 
was larger at point of fracture and uneven. All the 
fractures had occurred at the same point. Arm 
again became useful. Four weeks ago arm was lame 
and he could not raise it from body, and a tenderness 
has been present at site of fracture since that time. 
Wassermann negative. Leucocytes, 8200. Hiamo- 
globin, 80 per cent. Urine alkaline, but otherwise 
normal. 

Examination.— Considerable tenderness — over 
upper end of humerus, inability to raise arm, some 
enlargement and increased resistance on palpation. 
Skiagram shows fusiform enlargement of upper end 
of humerus, not involving the articular surface of 
the head of the bone. It was a typical case of 
osteitis fibrosa cystica (Fig. 74). 

Treatmeni.— Operation by Dr. John F. Golden. 
Incision was made directly over point of right 
shoulder on its outer and slightly on its anterior 
aspect. This divided the deltoid longitudinally and 
passed down to the bone, the shaft of the humerus, 
for fully six inches. At the upper angle of the 
incision the capsule of the joint was exposed, and at 
the lower angle could be seen the musculospiral 
nerve. This nerve was tested with the excitor both 
before and at the completion of the operation and 
found to be uninjured. 

At a point 534 inches below the head of humerus 
the shaft showed absolutely no signs of involvement. 
Here the bone was freed of all its attachments, re- 
tracting the musculospiral nerve. A chain-saw was 
placed about the humerus at this point and the bone 
was divided. 

The capsule of the joint was now divided circularly 
at its attachment to the neck of the humerus. The 
muscular attachments about the head were freed, 
keeping very close to the bone and even removing a 
small amount of it at the greater and lesser tuberosi 
The outer head of the biceps was lifted from 
its place in the bicipital groove and displaced in 
ward. It was not cut. 

Now the upper end of the humerus was plainly 
visible. This portion was fully 534 inches in length 
and triangular in form, with broad end at upper end 
of bone. The largest diameter was 2!'2 inches. 
The mass was globular, expansible, and cystic, with 
eggshell-like portions of bone in places, and brittle. 
In other places it was more fibrous and less fragile. 
The periosteum had previously been removed when 
the muscles were taken off. Periosteum was careful 
lv examined and found to be free from involvement 
in the process. Beginning at the inner side, the peri 
osteum was elevated and the mass rolled outward 
and upward, detaching the periosteum from it until 
it was completely freed. Great care was used lest 
the musculospiral nerve be endangered in this 
The head of the humerus was not involved 
in the process, and the articular surface was appar 
ently perfectly normal (Fig. 76). 
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It was a question whether or not to remove this 
head. It finally was decided to remove it. 

A transplant seven inches in length was now re- 
moved from the right tibia and ends rounded into 
shape. A hole was drilled in each end of this strip, 
the lower hole being about 1% inches from the end. 
A hole was also drilled in the medulla of the shaft 
of the humerus, and the transplant inserted into this 
hole a distance of 114 inches. A nail was placed 
transversely through transplant and humerus, thus 
preventing the transplant becoming further embed- 
ded in the medullary canal. Using a catgut suture 
as a purse-string, the capsule of joint was puckered 
in about the upper end of the transplant, which 
rested in the glenoid cavity. Now two wire sutures 
were passed through a hole in the upper end of the 
transplant and also through the joint capsule. 
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Muscular attachments were not included in this 
The wires were tied about the capsule only as an 
additional means of keeping the transplant in posi- 
tion in the glenoid fossa. The old periosteum of the 
humerus was sutured around the transplant. This 
carried the muscular attachments, none of which 
had been separated from it. A row of sutures closed 
the incisions in the fascia and aponeurosis; another 
of horsehair closed the skin incision. A plaster cast 
was applied, covering the arm from the side of the 
neck to the wrist, with arm at right angles (Fig. 75). 

Result.— Six months after operation: Patient 
made perfect recovery and has now full function of 
arm and a movable shoulder joint. The improve- 
ment is very satisfactory. The regeneration of the 
upper end of the humerus is progressing well, 
proceeding upward from the shaft of the bone. 
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HE treatment of disturbances of the 

lachrymal drainage apparatus by the 

mechanical reopening of the canal has 

been pursued for many generations, 
and it is not long since this method was all 
but universal. I remember well when the 
surgeon at the Massachusetts Charitable 
Eye and Ear Infirmary, on entering the clinic, 
would pick up his apron and _laconically 
remark, ‘ Probes first, please,” and then there 
would be marshaled ten or twelve cases, who 
would soon be seated on a back row of seats 
with silver horns of assorted sizes projecting 
above their eyebrows. 

The treatment by probes gave many 
disappointments, and there were many dif- 
ficulties attending it, the first being due to 
the fact that patients were unable or unwilling 
to give the long amount of time required for 
the dilatation of the canal, and second, the 
mechanical dangers of the procedure itself, 
for false passages were far from unknown; 
therefore, this line of treatment in many 
cases failed when most skillfully and con- 
scientiously pursued. The alternative to this 
method was practically continuous probing 
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by the introduction of styles, and this 
naturally led to the use of hollow styles or 
cannule to make a semi-permanent lining of 
the opening produced by the probes. These 
latter methods failed and were abandoned 
largely on account of the difficulty in main- 
taining cleanly conditions, and accidents 
which resulted from the enlargement of the 
passage and the falling of the cannula through 
into the nasal cavity, from which it was 
extracted only with considerable difficulty. 

The need of better methods led to minor 
changes in the procedure, the first being the 
introduction of much larger probes, such as 
those of Theobald, which not infrequently 
created an opening sufficiently large to remain 
permanently patent. Suggestions have also 
been made of an artificial opening from the 
lachrymal sac directly into the nasal cavity. 
This procedure, however, has never obtained 
any great popularity. 

The annoyances and lack of success of these 
various methods convinced the ophthalmo- 
logical profession that there was need of 
more radical methods of procedure, and this 
found its expression in proposals to extirpate 
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the lachrymal sac. While this method has 
grown in popularity but slowly in English 
speaking countries, in continental Europe it 
has been accepted with considerable enthu- 
siasm, and there are certain clinics, I am told, 
where practically all cases of epiphora are 
operated upon in this manner. 

The clinical history of the disturbance of 
the sac and lachrymal canal is somewhat as 
follows: It is first noticed by the patient 
that the tears overflow easily from any 
irritation, such as that caused by a cold 
breeze, smoke, or any emotional disturbance 
of a slight character. This, of course, is due 
to the fact that the narrowing of the lachrymal 
duct through the catarrhal condition makes 
it insufficient to care for more than the nor- 
mal flow of tears. As this condition proceeds, 
the epiphora becomes more constant and the 
tears filter through from the sac only slowly 
and with difficulty; then mucus and epithelial 
detritus from the conjunctival surfaces are re- 
tained in the sac as the water filters through, 
the sac becomes distended, and is filled with this 
material. This naturally forms an ideal culture 
medium, and there are washed down from the 
conjunctiva pyrogenic organisms which become 
implanted upon this material; these multiply 
rapidly, and then comes the condition spoken 
of as dacryocystitis, or lachrymal abscess, 
the swelling and pain from which are very 
considerable; and eventually the abscess, if 
allowed to follow its own course, points upon 
the surface near the lower inner margin of 
the orbit, empties itself, closes, and upon 
favorable conditions again arising, repeats 
itself. Eventually fistulae may be estab- 
lished, discharging a mucupurulent material, 
and the adjoining tissues become involved, 
extending even to the bony walls themselves. 

Now to the conservative surgeon it is 
evident that, because this pathological pro- 
cession of events has started, it is not ab- 
solutely necessary that it should continue 
to the last stage as described. Indeed, in 
the early stages of this process, unless the 
exciting cause is actual bony deformity at 
the nasal end of the canal, a vast majority of 
cases can be cured without any operative 
procedure whatever. It is necessary only to 
treat the lining membrane of the drainage 
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apparatus with antiseptics persistently and 
consistently over a period of months, and even 
years, to effect a practical cure. The best 
applications are those which are active in 
inhibiting the growth of such micro-organisms 
as are usually found in the conjunctival sac. 
The two which are most naturally suggested 
are sulphate of zinc and bichloride of mer- 
cury. 

Many others are of value under various 
modifications of the condition and are easily 
suggested to the mind of the competent 
ophthalmologist. But in order that they 
should be of value, it is necessary that they 
should reach the mucous surfaces of the sac 
and canal. This is often attempted by the 
surgeon’s dilating the canaliculus and inject- 
ing the necessary solution with the lachrymal 
syringe. This is a method highly efficient, 
but it cannot be repeated sufficiently fre- 
quently by the surgeon to derive all the ben- 
efit which is possible from the applications. 
Therefore, the patient himself must make the 
applications by putting drops into the con- 
junctival sac, and making sure that the 
lachrymal sac is first emptied. This is most 
easily accomplished by teaching the patient 
how to compress the sac and force the con- 
tents into the nose, and not back into the 
conjunctival sac. If this is done just preced- 
ing the dropping of the collyrium into the 
eye, and the canaliculi and punctz are still 
efficient, the fluid is immediately pumped into 
the drainage apparatus, and a very efficient 
application is made by this method, and if 
an occasional gentle, not too wide dilatation 
of any narrowed passage of the canaliculi or 
canal is made under antiseptic precautions, 
most such cases recover. But when this 
much to be desired result is not obtained, and 
it is evident that something more radical 
should be done, the trend of the opinion of 
today is that the sac should be extirpated. 
That the extirpation of the sac means a 
radical cure has long been known, and many 
attempts have been made to destroy the sac 
with caustics and cauterization with occa- 
sional success, but there have been many 
disappointments due to the difficulty of 
making successful applications of these agents 
in the upper portion of the sac. 
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In considering the operation, the first 
question that presents itself is, in what class 
of cases should we advise the operation. 
Undoubtedly the first are cases of dacryo- 
cystitis with repeated abscesses. In these 
cases the cicatricial obliteration of the canal 
is so great that other methods of treatment 
are impossible. The next are cases in which, 
although the lachrymal abscess has not been 
repeated, there is a lachrymal fistula through 
which tears drain away with resulting 
occlusion of the lachrymal drainage canal; 
and there is a third condition, in’ which, 
although the catastrophe of lachrymal ab- 
scess has not yet supervened, and although 
the fluid can be forced through the canal into 
the nares if the lachrymal syringe is used with 
considerable force, the retention in the sac 
is so obstinate that the sac either cannot be 
emptied at all with digital compression, or 
only occasionally. The fact that a low grade 
of infection may remain if the condition 
persists, and that the infection may be 
regurgitated into the conjunctival sac, makes 
these cases a menace to the eye itself, and 
this is particularly true when operations are 
done which require the opening of the globe 


of the eye, more especially in operations for 


cataract. A very considerable portion of all 
cases of infection of the corneal wound in 
cataract operations is due to an unsuspected 
source of infection in the lachrymal drainage 
apparatus, and when it is known that such 
an infection exists, the radical operation for 
the extirpation of the sac is the height of 
conservatism. 

In public clinics, where the long continued 
attendance of the patient is difficult to obtain, 
treatment is almost always omitted before 
the case is completed. Many patients who 
are unwilling, either on account of their work 
or the distance of the clinic from their homes, 
to give the necessary time for treatment, are 
willing to submit to an operation which only 
demands attendance for a week or two. 
There are also occupations, such as those of 
the stone mason, the machinist, and others, in 
which repeated injuries of the epithelium of 
the cornea are likely to afford opportunities 
for the entrance of micro-organisms. When 
the patient in such cases is unwilling to sub- 
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mit to treatment for any considerable length 
of time, he should be advised to have the sac 
extirpated. 

Major Elliot of the East Indian Medical 
Service has urged that in cases of septic 
ulcer of the cornea due to infection from the 
lachrymal sac, immediate excision of the sac 
has a favorable influence upon the corneal 
condition, and insists that in such cases the 
sac be removed. There are certain other 
conditions of the lachrymal sac, such as those 
cases in which a_ persistent trachoma is 
maintained by the trachomatous condition 
continuing its course in the lachrymal sac, 
where operation for extirpation is entirely 
justified. 

The principal difficulty of the operation is 
due to the fact that, after the long continued 
inflammatory process, the tissues have be- 
come so changed in their macroscopic appear- 
ance that the walls of the sac are not easily 
differentiated from the surrounding tissues, 
with the result that fragments of the pus- 
producing mucous membrane are left behind 
and are a source of new pockets of pus in the 
same locality. In order to obviate this 
difficulty a number of expedients have been 
devised, all having the purpose of distending 
the sac in such a manner that its outline can 
be easily recognized. Holmes suggested the 
injection by means of the lachrymal syringe, 
through the slit canaliculi, of a thick starch in 
warm solution which had been colored with 
iodine, and that the entrance to the sac be 
then closed with hemostatic forceps. Such a 
method, to be efficient, requires, of course, 
that the outlet into the nose should be closed. 
Others, such as Meller, have suggested in a 
similar manner the injection of melted 
paraflin having a melting point of 110° to 
120°, and then the application of cold com- 
presses to harden the mass. One of the 
objections to this method is that if there 
happens to be unsuspected openings through 
the walls of the sac into the neighboring tis- 
sues, the warm paraflin is poured out into 
these tissues and remains permanently. As 
it is practically non-absorbable, accidents of 
this sort are annoying. 

Others have suggested that paraffin of 
much higher melting point should be used 
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and injected cold by means of a powerful 
syringe, thus forcing in a stream of small 
cylindrical fragments. Skeel is credited by 
Weeks with a suggestion to pack the sac 
with sterile cotton wool, either through the 
slit canaliculi, or through an opening made 
into the sac for that purpose. Ohlstrom and 
others have constructed and_ introduced 
instruments into the sac with the object of 
defining its outline during the operation. 
The tendency of the day, however, appears to 
be to discard all these methods and trust to 
intelligent, methodical, anatomical dissection 
for guidance in outlining the sac. 

Most operators in this country operate 
under a general anesthesia, but in Europe 
there is an increasing number of men who 
operate under local infiltration anesthesia, 
using for the purpose a mixture of cocaine 
and adrenalin, hoping thereby not only to 
get sufficient anesthesia to enable them to 
operate, but also to control the very annoying 
hemorrhage which so often accompanies this 
operation. Meller, who strongly advocates 
this method, uses a solution which contains 
8 to 9 parts of a 1 per cent solution of muriate 


of cocaine and 1 to 2 parts of 1- 1000 solution 


of adrenalin chlor. One cc. of this is in- 
jected subcutaneously by means of Pravatz’ 
syringe in several punctures. The first is 
1.5 mm. below and slightly to the temporal 
side of the inner canthus. At this point a few 
drops of the solution are injected, then the 
syringe is pushed in a few mm. farther 
toward the sac, keeping just beneath the 
skin, a drop or two more injected, and this 
continued until the needle has passed over 
and beyond the internal canthal ligament. 
The second puncture is placed between the 
upper part of the lachrymal sac and_ the 
cupola of the sac on the median side just 
above the inner canthal ligament, and a few 
drops of the solution injected; and by a third 
puncture this process is repeated just below 
the canthal ligament. The area is then gently 
massaged. In elderly patients with ad 
vanced arteriosclerosis not more than .1 
should be injected, and this is generally suf- 
ficient in these cases. 

The usual antiseptic precautions should precede 
operation; of special procedures one of the best is, 
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perhaps, putting ointment of bichloride of mercury 
into the conjunctival sac and smearing it over 
the lids and the region to be operated on the night 
before operation, and covering the eye with a pad 
and bandage. Holmes recommends that before 
operation a strip of gauze should be packed up under 
the inferior turbinate over the exit of the canal, to 
prevent blood from entering the pharynx. If the 
conjunctival sac contains purulent material, it 
should be emptied by pressure, the pus caught and 
removed on antiseptic swabs, and the face again 
washed with an antiseptic. Following this it is 
wise to again flush the sac with an antiseptic 
solution. 

The first step in the incision should be the detini 
tion of the internal palpebral ligament by drawing 
the lids outward, and then defining the line of incision 
by following with the finger from the lower border 
of the orbit the ridge extending along the outer 
edge of the lachrymal groove up to the ligament. 
The incision begins just below the ligament and is 
continued crescentically first downward and then 
outward, following the of the ridge. The 
incision should be from 112 to 2!2 em. in length 
Elliott states that the average incision in 310 cases 
was 20 mm., the maximum being 27 mm. The 
incision should be made boldly down through the 
subcutaneous tissue to the anterior lip of the 
lachrymal groove, avoiding if possible the twig ol 
the facial artery, from which an annoying hem- 
orrhage may result. In making the incision the 
point of the knife should be directed somewhat 
obliquely toward the median line.  Meller’s or 
Axenfeld’s retractor should then be inserted. The 
next step is an incision through the aponcurosis, 
which should be carefully done to avoid cutting the 
walls of the sac that lie directly beneath. This is 
safest, perhaps, when done upon a director. ‘This 
incision should follow very closely the bony outline. 

Many operators do not feel that it is necessary to 
avoid the palpebral ligament, and the operation is 
much more difficult when this structure is left uncut. 
If the operator decides to sever the ligament, at the 
conclusion of the operation one or two stitches must 
be carefully placed to unite the cut edges. When 
this is done, in a majority of cases no harm results 
from this method of operative procedure. The 
incision completed, the sac is lifted up from its bed in 
the lachrymal groove by blunt dissection commenc 
ing on the nasal side and following the bony wall 
closely. When well loosened, it can be held for 
ward with a large strabismus hook, and the disse 
tion then proceeds upward until the apex of the 
sac is reached. It is usually necessary to cut along 
the outer edge of the lachrymal groove with scissors 
or a bistoury. This dissection should be made very 
close to the walls of the sac, to avoid danger of 
making an opening into the orbital cavity, which 
may be dangerous at times from a resulting orbital 
When this has been carefully done the bulk 
of the sac is lifted up throughout its entire portion, 
the apex of the sac seized with forceps and dragged 


crest 


abscess. 
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down, and the canaliculi cut; then the sac, being 
freed. is dragged upward as far as may be, and cut 
off below as deeply in the bony canal as possible. 
The lachrymal fossa is then carefully searched, and 
if any portions of the sac, granulating tissue, etc., 
remain, they are removed. Holmes advises splitting 
the canaliculi their entire length. If there are fistule 
they must be completely excised. Elliot recom- 
mends that at this stage of the procedure the sac 
should be split open and examined under water to 
make sure no part is left behind. 

When the ligament has been left, it is often 
difficult to remove the tip of the sac, which is placed 
somewhat deeply behind it. In such cases, it has 
been recommended that a _ ball-shaped cautery 
should be used to destroy that portion of the sac 
which might possibly be left. 

When the preceding inflammation is of long stand- 
ing, and the fistula have matted all the tissues 
together, it is often difficult or impossible to recog- 
nize the sac. In such cases one should cut down 
on the anterior crest of the lachrymal groove, 
separate up the tissues on that side, and with hook 
or elevator seize the tissues and excise the sac with 
its surrounding walls without too much attempt to 
make out anatomical details. Keep always as 
close as possible to the lachrymal groove. In the 
ordinary case, after haemorrhage has been stopped, 
if the wound does not look clean, remnants of the 
sac probably remain. If at this stage of the opera- 
tion it is determined that there is marked necrosis 
of the nasal bone, possibly the best expedient is 
to remove all diseased bone, making an opening into 
the nose in the region of the middle meatus. 

After the sac has been removed, cocaine should 
be dropped into the wound and introduced into the 
canal. We should then pass large probes, from No. 
9g to No. 12 Theobald, and the walls of the canal 
should be thoroughly curetted. This is generally 
sufficient to produce good drainage, but Elliot 
recommends, in some cases at least, that a red hot 
spindle-shaped cautery should be thrust boldly down 
the duct to insure the destruction of its lining 
membrane. After all bleeding has ceased, the wound 
should be closed with a subcutaneous horsehair 
suture, in which case, if suppuration does not result, 
and this is not to be expected if the integument is not 
infected, the resulting scar is insignificant and the 
cosmetic appearance is much superior to that 
obtained by cauterization of the sac or by its 
obliteration by natural processes, in which case the 
skin ties down onto the bony structure beneath, 
producing a distinct and unsightly depression. 


If the preceding inflammation has seriously 
thinned the cutaneous structures, union by 
first intention is much less likely, and in such 
cases it is better to pack the sac with gauze 
for a few days and allow the wound to 


granulate up from the bottom. The number 
of accidents reported as a result of this opera- 
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tion has not been great. Occasionally the 
pressure made on the cornea results in some 
damage, and the rupture of acute ulcers of 
the cornea from the same cause are not 
unknown. Veazie has reported a case in 
which the sac and gland were removed after 
repeated attacks of dacryocystitis, in which an 
anomalous paralytic neurokeratitis devel- 
oped. 

The resulting effect upon the epiphora is 
the most interesting topic in this discussion, 
for epiphora is one of the most disagreeable 
symptoms to the patient, and often perhaps 
the symptom which makes him consent to 
operation. The flowing of tears previous to 
operation, rendered more profuse by refractive 
strain, mental and physical distress, and local 
irritation of the conjunctival sac, such as 
wind, cold, etc., appears to be increased still 
more by an irritation proceding from the 
inflamed sac. Lancaster states that exper- 
iments on guinea pigs show that extirpation 
of normal sacs is followed by diminution, not 
only of the activity but also of the size of the 
lachrymal gland—a compensatory atrophy— 
and it is highly possible that a chronic irrita- 
tion of the sac also increases the activity of 
the gland. If this is so, it would account for 
the undoubted fact that extirpation of the 
lachrymal sac does diminish this annoying 
symptom, although it is seldom the fact that 
local irritation of the conjunctival sac by 
cold winds, etc., does not produce a temporary 
epiphora after the operation. 

In 310 cases reported by Elliot in India, 
there were but 53 cases which were followed 
up for three months, as to the effect upon the 
epiphora. Of these, nine failed to have the 
epiphora relieved. In such cases, it is gen- 
erally considered necessary to remove the 
whole, or a large portion of the tear gland. 
I have asked a number of operators who 
pursue this method frequently, and have been 
told that they have seldom found it neces- 
sary to do this additional operation. Per- 
sonally I have never done an excision of the 
tear gland, and I prefer to leave the discus- 
sion of that portion of the subject to some 
gentleman of larger experience. 

Several years ago, when [I first began to 
extirpate tear sacs for this condition, I 
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operated on six cases by extirpation of the 
tear sac on one side, and by opening into the 
sac on the other side and making a large 
opening through into the nose by means of 
the largest sizes of Theobald’s probes at the 
first sitting. 
profess to be anything but a method of mak- 
ing a drainage opening through the bone, 
healed with a permanent drainage canal, 
although it was not found necessary to pass 
large probes more than three or four times, 
these occasions being included within ten 
days or two weeks. Three of these cases I 
have been able to follow since, and all three 
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have stated to me repeatedly that there was 
more epiphora on the side in which the 
extirpation of the sac was performed that 
upon the other. Therefore, it is evident that 
the result of the operation is not as perfect 
from the point of view of function as it is 
from that of protecting the eye from infec- 
tions proceeding from the lachrymal appara- 
tus; nevertheless, the operation is steadily 
growing in favor, and properly so. While 
not ideal, it does give us a practical method of 
stopping an annoying and dangerous series 
of events in a class who cannot be treated 
successfully by any other method. 


A CONSIDERATION OF FINAL RESULTS IN HYPOPHYSEAL SURGERY ! 


WITH 
By ALLEN B. 


HILE the-final word has not by 
any means been said as to the 
technique involved in the surgical 
treatment of diseases of the hy- 

pophysis, the general line of procedure at least 
has been determined, and we have progressed 
far enough to demonstrate the propriety and 
feasibility of surgical intervention in certain 
cases. 

A sufficient number of patients have now 
been subjected to operation for us to begin to 
consider carefully the results of these opera- 
tions, not alone as to life, but as to the allevia- 
tion of the symptoms and the influence upon 
the course of the disease after the lapse of a 
considerable period, to the end that we may 
know what may be expected as a final result, 
and may not rush our patients into ill-advised 
operations before the possibilities are known. 
Because a patient survives an operation is no 
proof that the operation was successful. The 
following case is, therefore, reported: 

Typical Frélich type of hypophyseal disease, suf- 
fering with marked signs of intracranial pressure. 
Operated upon two years ago, infranasal route; cyst 
evacuated; recovery, result of feeding pituitary gland 
over two years. 

Stanley W., 
United States. 


native of 
Hospital 


male, 


Wesley 


aged 18, white 
Admitted to 
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February 20, 1911, under diagnosis of hypophyseal 
disease made by Dr. Hugh T. Patrick. Complaint. 
Severe frontal and temporal headache. Impaired 
vision; patient could not recognize objects, only 
light and darkness. Photophobia. Persistent 
vomiting. Family history. No history of tuber- 
culosis or malignancy. /Jabits. Appetite fair; 
bowels regular. Previous illness. Measles, whoop- 
ing-cough and chicken-pox in childhood; typhoid 
at cight, being sick about three months. Suffered 
with enuresis till he was 16. Has been weakly ever 
since he had typhoid. 

Present illness. ‘The present trouble dates from 
his r4th year. Though mentally bright and well 
developed he lacked physical development and 
vigor. His appearance was anemic. His voice 
did not show the normal change which takes place 
about puberty, and he remained sexually unde- 
veloped. He began to have frequent attacks of 
sick headaches, with which he had considerable 
gastric. distress, nausea, and vomiting. During his 
t5th year he began to notice that his eyesight was 
failing and obtained considerable relief by using 
glasses, but on account of more or less photophobia 
he wore smoked glasses part of the time. Under 
these conditions he continued his work as clerk in 
comparative comfort until about a month ago, when 
his eyes suddenly failed him. He had aching pains 
in the eyeballs. At times his pupils would dilate 
markedly, especially when the pain bad. 
Photophobia and impaired vision became more 
marked. With this he developed an acute and 
spasmodic frontal and temporal headache. The 
pains were sharp and shooting and frequently 
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Fig. 1. 


radiated into the occipital region. On February 
18 he had his first attack of vomiting, which he 
attributes to the onset of a paroxysm of headache. 
These attacks became more severe, so that for three 
days he has had continued headache and vomiting 
and has eaten nothing. 

Examination. General appearance, that of a 
boy of 12 years; slightly anemic; full growth of 
nails, and hair on head; general conformation; 
adiposity above the average but not excessive, due 
possibly to prolonged vomiting; acetone marked in 
urine; no excessive development of breasts; no 
growth of hair on body or pubic region, except fine 
hairs invisible to ordinary inspection; back normal; 
ears normal; teeth normal ?!; nose normal; right eye 
slightly divergent, pupils slightly large, and they 
have been so while patient has been in hospital 
subsequent to the operation. Patient states that 
they are always so during his attacks of pain, but 
that they may be smaller between attacks. The 
testicles are both present but they and the penis are 
very small. 

Examination, Examination 

Hospital, Oct. 27, ’11 

Feb. 20, ’12 
Circumference of head, glabella to oc. pt... 52 cm. 
Angle of iaw closed to bregma : 60 cm. 
Circumference of chest, exp. 73 in 67 42 cm.; exp. 67 in. 74 
Circumference around shoulders 77 81 
Circumference of humerus at middle 18 19 
Circumference of forearm at middle 15); 16 
Length arm, acromion to tip of middle 

finger 6s 
Length, elbow to tip of middle finger 
Circumference, thigh at middle 3 39 
Circumference, hip through trochanter 73-5 
Circumference, leg at middie 2 27 
Length of leg, ant. sup. spine to ant. mal- 

leolus. . 


532 cm 


79 cm. 78.5 


1 Dr. Goetz. of Naperville. says that he had_a third development of 
teeth, 5 or 6 of the second group being cast off at about 12 and a third 
group appearing. 


Eye findings (Dr. Westcott) February 3, 1911. 


RIGHT 


Eighteen days before operation. 


The examination of the thyroid, lungs, heart, and 
abdomen negative. Height 145 cm. (Patient says 
his height was 4 ft. 9 in. (i. e. 145 cm.) a year ago.) 

Operation. February 21, tg1t, by Dr. Kanavel, 
assisted by Dr. Wolfer, F. Gordon Wilson, B. C. 
Cushway, and H. M. Richter. Patient had been 
given urotropin at home for one week previous to 
entering hospital. Just before being anesthetized 
the patient’s nose was packed with strips of gauze 
saturated with 5 per cent cocain, and as soon as the 
patient was anesthetized these were removed and 
the nose packed with adrenalin gauze full strength. 
The anesthetic (ether) was now changed from oral 
to rectal and this was given throughout the opera- 
tion, under the supervision of Dr. J. F. Churchill, 
with complete satisfaction. 

An incision was made close under the nose and on 
the nasal crease at the side, and the technique car- 
ried out exactly as described in previous contribu- 
tions.2. The middle and inferior turbinates were 
removed. There was some difficulty in locating 
the sphenoidal ostea, so that it was necessary to 
chisel through bone directly. No evidence of a 
sphenoid cell was found at any time. The dura 
was exposed and a bulging pearl mass about 34 inch 
in diameter was exposed. There was no marked 
pulsation until partial evacuation of the cyst had 
been made. An attempt was made to aspirate the 
tumor, since a diagnosis of a cyst had been made by 
Dr. Kanavel. The aspirator did not work, how- 
ever, so that it was concluded that the diagnosis of 
a cyst was incorrect, and with a scalpel an incision 
was made the length of the exposure through the 
dura. Immediately the underlying tissue bulged 
through and a chocolate colored fluid escaped; fully 


2J. Am. M. Ass., Nov. 20, 1909, and Surgery, Gynecology and Obstet- 
rics, April. r910 
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an ounce ran out, of which about one half ounce was 
saved and given to Dr. S. A. Mathews for examina- 
tion, who reported that the fluid contained a pressor 
substance. He injected it into a dog and obtained 
an increase of 20 mm. pressure of mercury, which 
persisted for half an hour. Dr. Mathews draws 


attention to the fact that cystic fluids generally 


cause a fall in blood pressure. 

The cyst was curetted thoroughly and the con- 
tents given to Dr. Zeit for examination. This con- 
sisted of a granular detritis. An attempt was made 
to secure the cyst wall, but it was unavailing. 

A strip of iodoform gauze was inserted into the 
cyst and the end brought out through the nose. 
The nose was packed with strips of gauze; the poste- 
rior nasal plug, which had been inserted before the 
operation and which had effectually prevented the 
blood from entering the wound, was left in. 

The nose was sutured in position, the septum 
being brought to the median line and held in place 
by the ends of the packing strips, which were 
brought out through the nose (Fig. 3). 

The patient left the table in good condition. 

Subsequently he was given olive oil by rectum to 
allay the irritation of the ether. Normal salt was 
given subcutaneously, as a stimulant and to help 
remove the ether from the system. 

Subsequent history. The first strips of gauze were 
removed at the end of 36 hours, more at the end of 
48 hours, and the final strip leading into the cyst was 
removed in 56 hours with the posterior nasal plug. 

Following the operation, the patient complained 
of headache and vomited rather constantly for 48 
hours, when the vomiting ceased completely. The 
cause of the vomiting may have been either a re- 
tention in the cyst or post-anesthetic vomiting. 
I am rather inclined to look upon the former as the 
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cause since it came on so suddenly, and after vomit 
ing the patient would have complete relief until the 
next attack. This view is further supported by the 
fact that on removing the strip of gauze at the end 
of 48 hours, a gush of at least one half ounce of 
fluid flowed down, followed by complete cessation 
oi the vomiting, except when it could be directly 
traced to other causes, such as secretion dropping 
back into the mouth. 

His polyuria returned after about ten days. 
Then it was noted that he had a marked acetonuria 
which yielded largely under levulose and carbo- 
hydrate treatment. The polyuria also subsided 
rapidly. 

An infection suggestive of an erysipelas developed 
in the face, which subsided in a week. No other 
outward symptoms appeared. His eyesight began 
an immediate improvement. His headache dis- 
appeared on the third day and has not returned. 

I am indebted to Dr. Cassius C. Wescott for the 

two charts denoting the changes in the fields after 
the operation and for the following notes upon the 
‘eye findings”: 
* S. W., American, male, was seen first, at the age 
of 15 years, on October 8, 1908. complaining of 
dimness of vision. He also complained of pain, 
frontal and temporal, radiating to the occiput. 
Photophobia and poor vision were helped in 1904 by 
securing glasses, which he wore for 9 months. 

At the time of examination (October. 1908) he 
stated that his vision had become dim in the right 
eye six days previously and after two days had 
suddenly failed entirely. R. V., hand movements; 
L. V., 6/12. The right pupil exhibited no direct 
light reflex. The mucule were both very granular 
and the retina were of the ‘‘shotsilk” type. No 
lesion was found to account for the poor vision, 
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Fig. 3. Technique (author's method). 

which was regarded as an hysterical manifestation. 
This opinion was strengthened by the improvement 
in the right vision to 6/15 in twelve days, and to 
6/9+ in one week more, with practically no treat- 
ment except strong suggestion of recovery. Re- 
fraction under atropin cycloplegia on October 28 
revealed the following. 


R. E.,+1.75 Sph. 0.25 C 
L. E..+-1.50 Sph. 0.50 C 


yl. Ax. 75°=6/9+2. 
yl. Ax. 80°=6 /9—2. 
He was given this correction less+-o.50 Sph. 

Nothing further was heard from the boy until 
February 3, to911, when he reported with the com- 
plaint of severe sick headache, which he attributed 
to a fall four weeks previously. He had slipped on 
an icy pavement and struck the back of his head. 
He was stunned but did not lose consciousness and 
succeeded in walking to his home, a distance of sev- 
eral city blocks, without help. He was very positive 
that some steady failure of vision had been going on 
for a time previous to the accident, but the failure 
proceeded more rapidly thereafter until one week 
before reporting, when a sudden decrease in vision 
occurred, more manifest in the right eye, which be- 
gan to turn outwards. 

Upon examination, we found the left eye to fix 
while the right diverged moderately. Ocular move- 
ments were full in all directions, though with both 
eyes open attempted convergence was practically 
nil with the left eye. The conjunctive were unduly 
pale, the cornez clear, the pupils 3.5 mm. and round 
(the right possibly very slightly larger than the left). 
There was very pronounced hippus, especially on 
the right; and occasionally, when bright light was 
thrown into the right eye, the pupil would first 
dilate widely and then exhibit hippus. Both pupils 
reacted promptly to bright light and to convergence; 
moderate light caused no contraction of either pupil 
if the other was shaded, but caused contraction of 
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both pupils when both were simultaneously illu- 
minated. 

Intraocular examination showed the media to be 
clear, both nerve heads gray, the right being decided- 
ly more atrophic than the left, with a small pigment 
heap at the upper temporal border. The disc edges 
were well defined and there was no evidence of previ- 
ous neuritis. The arteries were slightly contracted 
and tortuous, but the vessels and the central area of 
the retine appeared more nearly normal than one 
would suppose with such atrophic discs. The 
peripheral parts of both retina were thinned, the 
choroidal circulation showing very plainly. R. V., 
6/45; L. V., 6/15, not improved by correction. The 
fields of vision, as seen in Fig. 1, show in the left 
eye a marked contraction in the temporal half; and 
in the right only a small paracentral area (temporal) 
preserved, with a crescent-shaped area of very 
vague perception of the moving object in the nasal 
field. 

On February to, 1912, after operation, he was 
comfortable and the left vision still 6/9. On March 
7, he complained of blurring in the left nasal field. 
The left disc was found to be very pale, almost the 
color of the right disc. 

Rhinoscopic examination revealed no mass pro- 
jecting from the sphenoid, but only an exuberant 
mucous membrane. The field of vision of the left 
eye shows some temporal contraction as compared 
with the fields taken on March 30, tg11, but a wider 
field than that of February 3, 1911 (before opera- 
tion). He was given strychnia gr. 1/got.i.d. On 
April 2, 1912, L. V.=6/9+2. Strychnia was in- 
creased to gr. 1/30 t. i. d. 

On October 15, 1912, the patient called at our 
request. The left vision is 6/9 2. He is feeling 
well and working with comfort. The fields (Fig. 
2) show in the left a widening on the temporal side 
exceeding the field taken in March, 1912, and almost 
equal to the field of March, to11 (which is the best 
recorded); in the right eye there is a decided failure 
since March, rort, the form field being only vague 
and limited to the nasal side, not reaching fixation 
and being wanting in part of the upper and lower 
nasal quadrants. The right vision is fingers at 8 
inches instead of 1.45, as noted in March, 1911.” 

Following the operation the patient was given 8 
gm. of the anterior lobe, pituitary gland, for six 
months. No improvement was noted, and it was 
therefore deemed advisable to change to the whole 
gland, which was done. At the end of a year he was 
readmitted to the hospital, and an attempt made to 
determine the sugar tolerance after Cushing’s 
method. With 120 gm. of levulose we received no 
sugar reaction up to 30 gr. of gland per day. The 
patient refused to remain longer in the hospital, 
since he is in active business. We have therefore 
continued with 30 gr. daily since, with the result 
that there has been a marked growth of hair upon 
the arms and legs, and a slight growth upon the 
face, pubes and axilla. There has been no return 
of the excessive adiposity. On the other hand there 
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has been no bony growth, his height has not changed, 
and no sexual change has occurred. 


SUMMARY 

Patient was suffering from a cyst of the 
hypophysis, which had caused primarily the 
type of disease known as Frélich’s syndrome, 
upon which had been superimposed an acute 
attack of brain pressure, with vomiting, head- 
ache and complete blindness due doubtless to 
a hemorrhage into the cyst. The operation 
performed by the infranasal route, already 
described and used by myself, was successful 
in evacuating the cyst. The walls of the 
cyst were curetted and the cyst packed. The 
patient recovered and noted an immediate 
restoration of sight, practically complete in 
one eye and slight in the other. Headache 
and all signs of brain pressure disappeared 
and this freedom from difficulty has persisted 
for over two years. Meanwhile he has been 
fed upon varying doses of pituitary extract 
at first of the anterior lobe, and later of the 
whole gland, in doses varying from 12 to 30 
gr. daily. There has been a distinct growth 
of hair upon the extremities and a slight 
growth upon the face, pubes, and axilla. He 
has lost his excessive adiposity. There has 
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Stanley W. 


One year after operation, 
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Fig. 5. 


Stanley W. One year after operation. 
been no growth in height, nor any develop- 
ment of sexual functions, although his general 
appearance is tending toward that of the 
male. He is bright and capable of carrying 
on his work in a responsible position (Figs. 4 
and 5). 

A general review of the results reported to 
date by Cushing, Hirsch, von Eiselsberg, 
Hochenegg, A. E. Halstead, and others may 
be summarized briefly as follows: 

Prognosis as to life. Of 45 cases operated 
upon by the supranasal route, 17 have died, a 
mortality of 37.8 per cent. Von Eiselsberg’s 
mortality in the 12 cases was 25 per cent. 
The infranasal route, including the submucous 
modification, excluding Hirsch’s cases, has 
given a mortality of about 21 per cent (36 
cases, with 8 deaths). I myself have operated 
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upon 3 cases, with 1 death. Cushing’s mor- 
tality has been about 13 per cent, while 
Hirsch in 26 cases has had 3 deaths, a mor- 
tality of 11.5 per cent. Such figures are not 
conclusive by any means, but they do indicate 
that the mortality rate is rapidly falling as 
our experience grows, and that soon we may 
be justified in operating upon those cases 
which fall into the elective group and not 
confine ourselves, as at present, to the opera- 
tions of necessity. 

Prognosis as to ultimate results. What, in 
various types of disease, may be looked for as 
the ultimate result? While it is too early to 
prognosticate this, a review of the literature 
as well as our experience would seem to indi- 
cate the following: 

Cysts may be operated upon with particu- 
larly good results as to local pressure. That 
they may recur the experience of Horsley 
demonstrates. That they often do not is 
proved by my experience in the case reported, 
as well as that of von Eiselsberg, who reports 
two cases well two years after the operation. 
Hirsch has operated upon five cysts and states 
that they have good chances for amelioration 
of symptoms. The eye signs have been uni- 
formly bettered, unless complete nerve atro- 
phy was present. The excessive adiposity 
has generally been lessened if the operative 
procedures have been supplemented by whole 
gland feeding. The sexual development has 
been little affected, although von Eiselsberg 
reports slight change in one case. Marked 
change in growth has not as yet been pro- 
duced, even with gland feeding. The growth 
of hair and a tendency to change from the 
female to the male type has followed fre- 
quently if gland feeding was instituted. 

Owing to the fact that acute pressure symp- 
toms in these cases are due often to hamor- 
rhage into a cyst, an absolutely bad prognosis 
cannot be given in those cases in which opera- 
tion is refused, since it has occurred that the 
hemorrhage has been absorbed and the evi- 
dence of acute pressure has disappeared. In 
these cases, and others not operated upon 
whole gland feeding may have some effect on 
the symptoms mentioned above, but cer- 
tainly not as marked as in those cases operated 
upon and treated by subsequent feeding. 
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The results in operations upon acromegalies 
are not so definite, due possibly to the fact 
that operation has been performed after 
hyperpituitarism has produced its results and 
not at the inception of the disease. 

There has generally been a recession of the 
swelling of the soft parts but no effect upon 
the bones. Menstruation has been restored 
in several cases (Hochenegg, von Eiselsberg), 
and Cushing reports the return of male sexual 
function one year after operation which was 
supplemented by gland feeding. The eye- 
sight, when involved, has been favorably 
affected. There has not been a marked loss 
of weight, even with feeding. It is to be 
noted that these cases of acromegaly which 
have gone over into the state of hypopitiu- 
tarism with mental symptoms seem to be 
markedly benefited by feeding without opera- 
tion (Cushing). Sufficient observations have 
not accumulated to give us any data as to the 
effect upon growth in the incipient cases. 

The effect in adiposis dolorosa, von Reck- 
linghausen’s disease, various dyspituitarisms, 
and allied conditions cannot be stated at this 
time. 

As to the type of tumor. The favorable re- 
sults in cysts has already been commented 
upon. The adenomata should be divided 
into two groups: those which have grown out 
of the sella and become intracranial, and those 
still intrasellar. In the former group, Hirsch 
reports upon 13 cases in which the local 
pressure was relieved with considerable im- 
provement of vision and at times ameliora- 
tion of certain general symptoms, but for the 
most part the operation may be described as 
palliative. 

In the second group, in which are often 
found the early acromegalies, there are often 
no typical signs and symptoms; atypical evi- 
dences, however, have caused a resort to the 
X-ray, and the bulging sella with a narrow 
outlet has confirmed the diagnosis. This is 
the type of case offering the greatest possi- 
bility of cure if attacked promptly. This 
possibility is emphasized by the brilliant re- 
sult obtained by Halstead, in whose patient 
(suffering from an adenoma) there has been 
no return of the tumor after over 3 years. 
The malignant tumors are not common, 
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but when they do occur the outcome is, 
of course, fatal. 
GENERALIZATIONS 
Generalizations make no claim to absolute 


correctness; they only mark the stages of our 
progress, and what is said to-day may be 


proved incorrect to-morrow. They may, 
however, direct the lines of advance. 
Choice of operation: intracranial versus 


transphenoidal. At the present time one can- 
not say definitely which procedure will be the 
one of choice. Certain general principles 
can be laid down, however, and the lines of 
future work suggested. 

The transphenoidal route cannot, unfortu- 
nately, be rendered absolutely aseptic, and 
therefore meningitis is always a possibility, 
although that menace is growing less as our 
experience accumulates. This route is not 
available for tumors lying in juxtaposition to 
the hypophysis and hence giving hypophyseal 
symptoms. Moreover, one cannot remove all 
the tumor when it has extended widely out- 
side of the sella turcica. 

The intracranial route is not feasible for 
tumors confined to the sella turcica. It can 
be only palliative in a majority of cases, since 
it does not become the operation of choice 
until the tumor is far advanced, and in most 
cases it will be impossible to remove the part 
of the tumor lying in the sella turcica. There- 
fore we may say that tumors lying for the most 
part in the sella turcica should be reached by 
the infranasal route. 

Cysts may be reached and drained by 
either route, but more permanent results may 
be hoped for from the transphenoidal route, 
since this affords room to grow and makes 
subsequent puncture and drainage easy. 

Tumors that have surely grown beyond the 
sella turcica can be reached by the intra- 
cranial route. Neighborhood tumors may be 
reached in the same manner. 

In this connection it should be remembered 
that the transphenoidal route gives a decom- 
pression opening, in case of future growth, for 
the local structures as well as for the brain; 
while the intracranial in a majority of cases 
gives relief for general brain pressure only. 
In general, then, in old cases in which palia- 
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tion only is sought the intracranial route is 
the operation of choice; in those in which we 
hope for permanent results we must use the 
transphenoidal, although the danger of in- 
fection is greater. It is to be hoped, how- 
ever, that the future may suggest some intra- 
cranial route that will offer permanent relief 
with a minimum of danger. 

Choice of individual operation. Not enough 
operations have been attempted by the intra- 
cranial method to choose between them. 
Horsley has apparently had good results with 
the approach through the middle fossa, al- 
though his immediate and ultimate results 
have not been published. The ingenious 
method of McArthur, the McArthur-Frazier, 
or that method combined with a preliminary 
Krause flap, would seem to offer many ad- 
vantages in extensive growths. 

Of the transphenoidal methods, an experi- 
ence with three cases leads one to reiterate the 
statements previously made; namely, that the 
infranasal approach as described, or some of 
its modifications (Halstead, Hirsch, Cush- 
ing), should be the operation of choice. While 
all credit should be given to Schloffer, von 
Kiselsberg, Hochenegg, and others who have 
operated earlier by the supranasal route, 
when one contrasts the ease and simplicity of 
the infranasal approach with the mutilation, 
difficulty, ana. added danger of infection of 
the supranasal, the latter will surely be aban- 
doned. 

Concerning the modifications of the in- 
franasal route, the labio-buccal incision of 
Halstead has given a most brilliant result in 
the hands of its originator and others. It 
has the advantage of leaving absolutely no 
scar upon the face, and the disadvantage of 
having the incision and operative field in the 
mouth. To avoid the increased danger of an 
aspiration pneumonia, Halstead has given his 
anesthesia through a tracheotomy wound. 

Making the incision in the crease under the 
nose has the advantage of having a field en- 
tirely outside of the mouth and the disad- 
vantage of the scar, although in four cases 
which came under our observation this was 
invisible to ordinary inspection. 

The operation of Fien is unnecessarily ex- 
tensive. 
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The operation of Hirsch should receive 
most serious consideration. In those cases 
in which the tumor is small or a cyst is pres- 
ent, it is probable that the submucous opera- 
tion can be done in stages with a minimum of 
danger. Yet where the nose is small or where 
we wish to remove as much of the tumor as 
is possible, a more extensive field will be 
found advisable. We would suggest in cer- 
tain cases the possibility of cutting the basal 
attachment of the septum of the external 
nares and turning this aside. This would 
add materially to the room. 

It is possible, of course, to add the sub- 
mucous principle to any of the infranasal 
procedures. 

Indications for operation. The indications 
for operation in cases of hypophyseal disease 
may be classified as absolute and relative. 
Operation is absolutely indicated in those 
cases in which the tumor immediately jeop- 
ardizes the life of the individual or is causing 
progressive blindness. It is relatively de- 
manded when, because of perverted or in- 
creased or decreased secretion, the well-being 
and ultimately the life of the individual is 
threatened. Therefore, if the tumor is grow- 
ing rapidly or has grown to a large size, or if a 
cyst has suddenly filled, we will have pressure 
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symptoms both locally and generally that will 
imperatively demand intervention. As the 
safety of the operation increases the field of 
the relative demand will be broadened. 

Just how far this will extend cannot be fully 
stated now, when our knowledge of the per- 
verted states is limited. Thanks to the 
magnificent and painstaking work of Cush- 
ing, we have a basis at least upon which study 
may be made. 

In general it may be stated that the adipose 
genital type of disease where an enlarged sella 
can be shown should be subjected to opera- 
tion and fed with the whole gland. This is 
particularly true since so many of these cases, 
as shown by Lewis in his careful study, are 
associated with cysts, in which operation is 
most successful. 

Acromegaly should be treated most con- 
servatively, particularly since many of the 
cases have passed over into the stage of hypo- 
pituitarism. As the safety of the surgical 
procedures grows, operation should be at- 
tempted in the early stages of the disease, be- 
fore the growth has left the sella. The more 
complicated and late cases and those with 
atypical signs should be treated medically 
until the results in the typical cases are well 
established. 








ECTOPIC 





PREGNANCY 


By O. V. 






E wish to report an exceptionally 
good specimen of ectopic preg- 
nancy. This specimen, besides 
affording us opportunity to study 

the uterus, tubes, and ovaries with a view to 

finding some confirmation of the inflamma- 
tion or obstruction theories, affords us some 
evidence for a new working hypothesis as to 
the cause of ectopic pregnancy. ! 
This hypothesis is that ectopic pregnancy 
is determined by an anomalous imbedding 
1T wish to express my thanks to Professor F. C. Wood, Director of 


Cancer Research, Columbia University, for the courtesy of his labora- 
tory library, and assistance. 
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area. At present we are unable to recognize 
the anatomical factors which are necessary 
to an imbedding area, but we can assume that 
the special tissue may become misplaced, 
during the development of the tubes and 
uterus, from the Miillerian ducts. The 
mutual relationship of imbedding area and 
fecundated ovum has been overlooked by most 
investigators in searching for the causes of 
ectopic pregnancy. The problem is physio- 
logical rather than mechanical. In the first 
place, why does the fecundated ovum under nor- 
mal conditions imbed in the uterine mucosa? 
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Certainly there must be a mutual relationship, 
since the ovum does not imbed in the cervix. 
The distribution of placentation and imbed- 
ding areas is still better defined in some of the 
lower animals, as, for instance, the cotyledo- 
nary burrs of the cow and the Hollard cous- 
sinets of the rabbit, which occur in the virgin 
uterine mucosa. 

The difficulty in the study of tubal preg- 
nancy is that we do not have an opportunity 
to examine the tube when the ovum is small, 
but only after it has grown and extensively 
altered the anatomy of the tube. The condi- 
tion of the hyperplastic epithelium at the site 
of the ovum at this time cannot be considered 
a criterion of its condition before the ovum 
became imbedded, nor can investigators agree 
as to whether minor abnormalities at the site 
of the ovum are to be regarded as present 
before or caused by the growth of the ovum. 
Another practical difficulty in the study of 
ectopic pregnancy is the fact that many 
specimens are rendered worthless by the haem- 


orrhage, rupture, and adhesions. But even 
with these difficulties, a sufficiently large 


number of cases have been observed where no 
obstruction or inflammatory condition could 
be found to account for the implantation of 
the ovum at the abnormal site. 





Photograph showing tumor in the left tube 


Fig. 1. 
situated in the isthmus and caused by the growth of the 


ovum. The fimbriated extremity of the left tube is bound 
down to the left ovary, which contains a large corpus lu- 
teum verum. The adhesions are delicate. There is no 
evidence of hematosalpinx or pyosalpinx. The uterine 
cavity has been opened to show the decidua parietalis vera. 
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lig. 2. aspect of the 
left Fallopian tube near its outer end, where it is bent 
downward and backward, being bound to the ovary by 
recent adhesions caused by the hemorrhage. Here on the 
anterior aspect there is an accessory tube, smaller and less 
perfectly formed than the accessory tube on the right 


Diagram representing the anterior 


side. Its free extremity is somewhat necrotic, having 
rested in blood clot. The lumen of the miniature tube 
does not communicate with that of the mature tube. 


Near the fimbriz there is a small subserous cyst. 


Fig. 3. Diagram representing the anterior aspect of the 
fimbriated extremity of the right Fallopian tube. — 1.5 


cm. distant from the mucoperitoneal junction on the 
anterosuperior aspect, there is a miniature accessory tube, 
which presents a patent ostium abdominale but does not 
communicate with the fully developed tube. 


For the specimen reported here (Figs. 1, 2, 
and 3) we are indebted to Dr. John H. Larkin, 
pathologist to the City Hospital, who removed 
the uterus, tubes, and adnexa in foto from 
the body of a woman who died as the result of 
hemorrhage following rupture of the tube. 
Here, as stated above, we were able to examine 
both tubes and the uterus. The ovum had 
become imbedded in the isthmus of the left 
tube, and in size corresponded to a gestation 
of about six weeks’ duration. The fimbriated 
extremity of the left tube was attached to 
the left ovary, which contains a large corpus 
luteum, by some delicate adhesions which 
are apparently recent, having been caused 
in all probability by the blood which sur- 
rounded them. There was no haemorrhage 
within the lumen of the tube. The thin por- 
tion of the wall of the tube covering the ovum 
posteriorly presented a minute rupture, from 
which the hemorrhage had occurred. With 
the exception of the anomalies presently to 
be described, both tubes were normal.'! The 

For the microscopical examination special care was given to mak 
ing a series of sections from the portion of the tube between the ovum and 
the uterine cavity, to find if possible any obstruction which could hinder 
the progress of a normal ovum, and a series of sections from the tube at 
the site of the ovum and between it and the fimbriated extremity, to 
find if possible any evidences of inflammation. The findings are nega- 
tive, and are in accord with the results obtained from the study of 
twenty-four specimens of tubal pregnancy ——- from Dr. Cragin’s 


service at the Sloane Hospital, and from Dr. F. C. Wood, director of 
the laboratories at St. Luke’s Hospital, of which we will speak later. 
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uterus was enlarged and was lined with de- 
cidua vera, 0.5 cm. in thickness. At this 
point we might regard the specimen as a case 
of ectopic pregnancy without anything to 
explain its cause. 

We now come to the conditions which lead 
us to our hypothesis. Upon careful examina- 
tion, two rudimentary Fallopian tubes are 
observed, one attached to each of the fully 
developed, apparently normal tubes near 
their fimbriated extremities. These minia- 
ture accessory tubes are about 1 cm. in length; 
they have fimbriated extremities with ostia, 
but they do not communicate with the lumina 
of the large tubes. Their mucosa is thrown 
into folds and the epithelium is ciliated. 

The explanation which we offer for the cause 
of this tubal pregnancy is based on the fact 
that each tube is congenitally malformed, as 
indicated by a supernumerary tube near its 
outer end. The inference is that early in the 
embryological development of this particular 
individual there was a duplication of the 
Miillerian ducts, and it is not unreasonable to 
suppose that with retrogression or subsidence 
in the growth of the one pair, those portions 
which should have formed the second uterus, 
with all the factors which determine an im- 
plantation area, became fused as “rests” 
with the fully developed tubes, and that such 
a rest permitted the ovum to imbed. This 
theory was approached by Webster when he 
stated tentatively that the ovum can imbed 
only in Miillerian tissue capable of decidual 
reaction, but today the implantation factors 
are not to be confused with the decidual cells, 
which are regarded as protective to the 
maternal organism against the too extensive 
invasion of the trophoblast. Although it 
has been proved by experiment that obstruc- 
tion alone cannot cause ectopic pregnancy, it 
is still to be kept in mind as a possible factor 
in holding back the ovum until the tropho- 
derm is sufficiently developed to imbed in the 
anomalous receptive area, which is the real 
physiological cause. 

As to the frequency of anomalous tubes we 
have no reliable data. Richards, some sixty 
years ago, called attention to the great fre- 
quency of accessory ostia; von Winckel has 
found malformed tubes rather rare; Doran, in 








SURGERY, GYNECOLOGY AND OBSTETRICS 


1837, published the results of his examination 
of 1,000 specimens, in which he found mal- 
formations present in 0.6 per cent. With 
more care and the use of microscopical meth- 
ods, it is fair to assume that a much greater 
percentage of abnormal tubes would have been 
found. It is needless to say that a cursory 
examination does not reveal some of these 
anomalies. It requires the most diligent 
care to find them. 

In addition to this unusually fine specimen, 
we have studied twenty-four specimens of 
tubal pregnancy removed by operation 
sixteen from St. Luke’s Hospital and eight 
from Sloane Hospital. In only nine of these 
twenty-four specimens was the anatomy of 
the tube sufficiently preserved to be examined 
for minor anomalies. In the other fifteen 
specimens the large size of the gestation, the 
rupture, blood clot, and adhesions, made it 
impossible to determine whether or not an 
anomaly existed. 

The nine specimens which could be exam- 
ined with certainty revealed the following 
anomalies in the pregnant tubes: 

One with four accessory ostia. 

One with a small cyst at the fimbriated 
extremity, to which is attached a_ small 
vascular cord, 1.5 cm. long, being constricted 
at the attachment and surrounded by some 
free fimbriz. At the other end of this cord, 
which hangs free, there isa small cyst, 1.5x1cm. 

One with an accessory ostium near its 
fimbriated extremity. 

One with an anomalous tubule on the an- 
terior aspect of the broad ligament, and 
associated with three supernumerary ovaries. 

Two specimens which did not reveal any 
anomaly in the pregnant tube were accom- 
panied by the tubes from the opposite side, 
which were removed at the same time. One 
of these non-pregnant tubes had an accessory 
ostium and a pedunculated cyst near by and 
on top of the tube. The cyst contained caseous 
matter. The other non-pregnant tube was 
very short and, together with the ovary, rested 
on a parovarian cyst 5 cm. in diameter. 

Of the three apparently normal tubes, one 
was associated with an ovarian cyst, 5 cm. in di- 
ameter, evidently derived from the rete ovarii. 

Thus we see that in specimens which can 

















HUFFMAN: ECTOPIC 
be examined, even with the difficulties men- 
tioned above, more than fifty per cent have 
gross indications of malformation. 

If we could obtain specimens for study when 
the ovum was quite small we might learn 
more. Recently, Rubin had the good fortune 
to obtain a specimen of tubal pregnancy where 
the ovum was very small. In studying the 
anatomy of this case Rubin regarded the ovum 
as arrested by a thickened muscular spur. 
This spur projected into the lumen of the 
tube just above an opening into a diverticu- 
lum. Here we believe the implantation of 
the ovum took place because of an anomalous 
imbedding area, and we consider the diver- 
ticulum simply an index to the abnormal con- 
dition of the tube. 

In regard to the ovary, the only other organ 
in which the ovum is known to imbed outside 
of the uterus and tubes, this hypothesis is 
still applicable. Van Tussenbroek, who gave 
us the first authoritative description of an 
ovarian pregnancy, described epithelioid cells 
of maternal origin near the ovum; and Web- 
ster, our leading authority on ectopic preg- 
nancy, has stated his belief that the ovum 
must imbed in Miillerian tissue. In Van 
Tussenbroek’s specimen the Graafian follicle 
lined with lutein cells formed a cul-de-sac to 
the ovisac which was contained within the 
ovarian tissue. In the rupture of the Graafian 
follicle a small anomalous imbedding area 
which might have been included in the ovary 
could have been exposed and permitted im- 
plantation. We believe this is what occurred 
in her specimen. Webster’s theory in re- 
gard to ‘rests’ of decidual reacting cells, 
and his observations in support of it, support 
our theory as far as they go, but fail to account 
for those cases where no decidual cells are 
found. However, a few decidual cells might 
accompany the determining factor, and these 
might be destroyed by the trophoblast or 
overlooked when sought in the _ neighbor- 
hood of the ovum which has grown to gigantic 
proportions in comparison. Recently, Gra- 
ham, in describing an ovarian pregnancy, 
pointed out that a separate remnant of the 
Fallopian tube was in the ovarian mass. He 
interpreted this, however, as having been 
twisted off and separated from the tube by 
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the growth of the ovum. In the only speci- 
men of ovarian pregnancy which is in our 
laboratory, the accompanying Fallopian tube 
is small, short, and straight —- malformed 
and rests on top of a large parovarian cyst. 
In this paper we have confined our remarks 
to a discussion of objective evidence regard- 
less of theories based upon clinical data. 
Werth has given us an admirable review of 
the literature and ample descriptions of tubal] 
pregnancies. We have examined and studied 
twenty-six specimens of ectopic pregnancy, 
but of this number only ten could be examined 
with certainty for anomalies, and of these 
ten, seven were associated with gross mal- 
formations. From the results of these stud- 
ies we believe there is ample support for the 
theory that ectopic pregnancy is caused by 
imbedding areas which were misplaced during 
the maldevelopment of the Miillerian duct. 
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CERTAIN PROBLEMS AND PROCEDURES IN THE SURGERY OF THE 


SPINAL 


COLUMN ! 


“By CHARLES H. FRAZIER, M. D., PHILADELPHIA 


VERSHADOWED by the interest and 
publicity that have been given to the 
surgery of the cranial contents, the 
surgery of the spinal column until 

quite recently has not received the attention 
it deserves. In a comparative review of the 
lesions of the brain and of the spinal cord, 
one finds that there are more lesions of the 
cord which lend themselves to surgical inter- 
vention, and that for other reasons the cord 
offers a more fruitful field. The accessibility 
of the cord throughout its entire length and 
on every aspect is a point of advantage, and, 
other things being equal, the absence of im- 
portant vital structures and other factors 
combine to make all properly conducted 
operative procedures upon the cord freer 
from risk than operations upon the cranial 
contents. 

Of the operative treatment of fractures of 
the spine, volumes have been written and 
numberless opinions expressed, but without 
agreement as to the time or the propriety of 
operating in recent cases. Quite the most 
notable contribution to the subject was made 
to this congress a year ago by Allen, whose 
cleverly conducted experiments promised 
to open up a new era in the operative treat- 
ment of fractures and to sweep away the 
pessimism with which we have been beset. 
Allen found that the serious effects of contu- 
sion of the cord, such as might attend frac- 
ture or fracture dislocation, and such as would, 
if left untreated, result in a complete 
permanent paraplegia, could be entirely 
relieved by a median incision .in the cord at 
the site of the injury. The object of the 
incision was to allow the escape of the trau- 
matic effusion, blood, and lymph, whose 
presence alone would result in the destruc- 
tion of cord tissue. The results of Allen’s 
experiments were so striking and brilliant as 
to deserve the careful consideration of sur- 
geons. While the outcome of the first opera- 


tion which I performed after Dr. Allen’s 
experiments were completed was not pleasing, 
I regard the matter as of enough importance 
to place on record even an unsuccessful case. 
A young man fell from a roof and sustained 
a fracture of the mid-dorsal vertebra. An 
examination within an hour of the accident 
revealed the signs of complete transverse 
lesion. Within five hours of the accident 
we exposed the cord and found it swollen 
and tense at the site of the injury. With 
the slender blade of a cataract knife an in- 
cision 1 cm. long was made in the median 
line at the site of the contusion, and immedi- 
ately there was a gush of bloody fluid which 
had evidently been retained under great 


tension a condition analogous to that 
described by Allen. Four months have 


elapsed since the operation, and while there 
has been some return of sensation there has 
been as yet no return of muscular power. 
While failing in this instance to secure more 
pronounced results, I believe surgeons should 
give thoughtful consideration to this pro- 
posed measure of relief in what are otherwise 
hopeless cases, and should repeat the opera- 
tion sufficiently often either to establish it 
as a means of restoring function or to prove 
its inefficacy. It is needless to say that the 
incision in the cord must be made in the 
precise way and with the precautions which 
Allen has indicated. 

There are also occasions when, in late cases 
of spinal fracture, a laminectomy has been 
performed to advantage, either for the relief 
of pressure on the cord itself or upon the 
motor or sensory roots. 

There is still much doubt 
tainty as to the pathology of circum- 
scribed spinal meningitis. In fact, there 
are some among the neuropathologists who 
question the existence of a strictly circum- 
scribed process, and yet on the operating 
table I have seen a condition which corre- 


and _uncer- 


1 Read before the Third Clinical Congress of Surgeons of North America, New York City, November 12, 1912. 
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sponds with singular accuracy to that which 
has been described by others, and there is no 
doubt at all that the evacuation of the fluid 
in these cases is followed by the relief of 
symptoms. 

Of tumors of the spinal cord and _ its 
membranes, very many more lend themselves 
to radical treatment than similar lesions of 
the brain, especially those taking their origin 
from the meninges, which in so many in- 
stances are encapsulated and easily removed 
in their entirety, and, while belonging to the 
malignant group, such as the fibrosarcomata 
or endotheliomata, tend to recur locally 
rather than to metastasize to other internal 


organs. Mention should be made of the 
contribution to the surgery of the intra- 


medullary tumors by Elsberg, who observed 
the tendency to spontaneous extrusion of 
the tumor following incision of the overlying 
membranes. 

I should like to refer particularly to the 
relief which may be afforded the excruciating 
pains of inoperable tumors of the spinal 
cord, no matter what their origin may be, 
and in this connection may allude to a case 
(File No. 11263, U. H.) referred to me by Dr. 
Mills, in which, upon the removal of the 
laminz of the sixth, seventh, and eighth dor- 
sal vertebra, an extensive metastatic lesion 
was uncovered involving the seventh dorsal 
vertebra, the dura, and the seventh and 
eighth dorsal roots (Fig. 1). That portion of 
the dura which was the seat of the malignant 
infiltration was removed, and the posterior 
roots of the seventh and eighth dorsal seg- 
ments removed. Following this interven- 
tion, the patient has remained free from pain. 

Section of the posterior or dorsal roots has 
been given wide publicity of late years through 
its application to the treatment of many con- 
ditions, notably through the brilliant results 
obtained by the distinguished speaker and 
guest of the evening in the treatment of 
spasticity. The latter problem has_ been 
so fully covered that I will not refer to my own 
experience in this connection, but speak only 
ot the application of sensory root resection 
for the relief of pain. I have mentioned al- 
ready the striking effect of division of the 
sensory roots in the relief of pain in a case of 
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Fig. 1. Drawing from a photograph of a metastatic 
carcinoma of the dura which, after division of the posterior 
roots involved, was removed as a palliative procedure for 
the relief of pain. 


an inoperable carcinoma of the vertebra, 
and the efficacy of this measure should not 
be lost sight of in the insufferable pain that 
attends involvement of the brachial plexus 
either as the result of trauma or the extension 
of an inoperable carcinoma of the breast. 
I could cite mstances of both, but one will 
suffice for illustration. An amputation (K. 
B. File, No. 69, P. E. H.) of the breast had 
been performed and local recurrence was 
rapid. When I saw the patient for the first 
time three years later, the upper extremity 
was swollen and oedematous and the patient 
complained bitterly of the pain night and day. 
There was a large recurrent mass in the 
axilla and supraclavicular region, and ampu- 
tation would have been of no avail. With 
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of severe gastric crises by resection of the seventh, eighth, 


Photograph of patient who was entirely relieved 


ninth, and tenth posterior thoracic roots. 


Photograph 
shows area of anesthesia. 


her ready consent, I divided through a 
unilateral laminectomy the dorsal roots of the 
fifth, sixth, and seventh cervical and first 
and second dorsal nerves. The operation 
was performed at one of the clinics of the 
congress a year ago, and since that time the 
patient, who has been under my observation 
ever since, has enjoyed a measure of relief 
which more than justified the undertaking. 
My experience justifies this undertaking 
further in the relief of the gastric crises of 
tabes when all other measures have failed. 
I say this advisedly, because, although the 
majority if not all of the underlying cord 
lesions are of luetic origin, there are certain 
cases which do not respond to the administra- 
tion of mercury, but have been relieved by 
salvarsan or neosalvarsan. Within the past 
three months I have had two cases referred 
to me for operation because of the acute 
exacerbations of pain, in both of which the 
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pain was controlled by successive injections 
of salvarsan. The most striking result of 
root resection in my experience, of these cases 
where operation was undertaken as a last 
resort, was in the case of a middle-aged man 
(File No. 10,122, U. H.) who, one year before 
[ saw him, had had an abdominal operation 
on the supposition that he was suffering from 
gallstones. When he first came to me, the 
paroxysms, which recurred every four to 
six weeks, were excruciating in character 
(Fig. 2). The seventh, eighth, ninth, and 
tenth dorsal roots were divided through a 
unilateral opening; the vomiting and pain 
were entirely relieved, and there has been no 
recurrence. Although there have been re- 
corded instances of recurrence, which I be- 
lieve should be attributed to the failure to 
cut a sufficient number of roots, this opera- 
tion, though not new, has not been given the 
recognition it deserves as a measure of relief 
for the intractable cases where the patients 
often become morphin habitués and die as a 
result of prolonged suffering and starvation. 

As for the plan of exposing and dividing 
the sensory roots, I am still of the opinion 
that the intradural is to be preferred to the 
extradural method. While theoretically the 
danger of infection is less when the dural 
sac is not opened, I have never had a case of 
meningitis develop by so doing, and there is 
no doubt but that the identification of the 
ventral roots and their separation from the 
dorsal is more readily and accurately effected 
while they are still within the dural mem- 
brane. 

There is one phenomenon more than any 
other which has impressed me in resection of 
the sensory roots, namely, the variability 
of the results. Whether in its effect upon 
spasticity, upon the alleviation of pain, or 
in the resulting disturbance of sensation, 
there is a curious variability in the effects of 
resecting the same number of roots in any 
series of cases. To cite an extreme case in 
that of a patient with a brachial plexus in- 
jury, even after division of all the roots from 
which the brachial plexus derives its sensory 
supply, the sense of pain was not altogether 
relieved. In some cases, one finds a partial 
and in others a complete anesthesia, in some 
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it is transitory and in others permanent, and 
again in others it is a hyperesthesia. These 
widely varying phenomena would seem to 
throw some doubt upon the present concep- 
tion of the pathways of all afferent impulses, 
and at once suggest a field for investigation 
and inquiry as to whether the ventral roots 
do not play some part in the carrying of 
afferent impulses. 

While to the sensory roots so much atten- 
tion has been given in the variety of condi- 
tions to which allusion has already been 
made, the possibility of utilizing the motor 
or ventral roots of the cord has barely been 
touched upon. My interest in this phase of 
spinal surgery was first aroused in association 
with Dr. Charles K. Mills, in the treatment 
of a patient who had sustained an injury to 
the cord which had left him with a residual 
paralysis of the bladder, with absolute in- 
continence and the inevitable cystitis. The 
question arose as to whether by an intradural 
anastomosis of the ventral roots innervation 
to the muscles of the bladder could not be 
restored. Investigating the nervous supply 
of the bladder, we found through the re- 
searches of Frankl-Hochwart' that the blad- 
der has two or three sources of supply, and 
that one of these was through the third and 
fourth sacral segments and roots. On the 
cadaver, we found that the twelfth thoracic 
or first lumbar, if divided at their points of 
exit from the spinal canal, could be brought 
into contact with the third and fourth sacral 
roots in the cauda equina. Finally it was 
decided to attempt to effect such an anasto- 
mosis in our patient (Fig. 3). The lamine 
of the twelfth thoracic and first and second 
lumbar vertebra were removed and the first 
lumbar ventral root was divided at its point 
of exit from the cord. ‘To identify the sacral 
roots, the electrode was called into play. The 
second sacral root was identified by the move- 
ments of the toe which followed faradization 
(Fig. 4). The next two roots, that is the 
third and fourth, were then divided, and an 
end-to-end anastomosis with the first lumbar 
effected with the finest Chinese silk. The 
divided nerves appeared to be in perfect 
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Fig. 3. Operation for anastomosis of the roots within 
the dural sac, showing transverse slit in the dura to expose 
the first lumbar root at its point of exit from the vertebral 
canal. 


contact and they were under no tension. 
Four months after the operation the patient 
reported that he was able to retain urine for 
a period of two and a half hours, and that 
there was some expulsive power of the bladder. 
Kight months after the operation a further 
report stated that now he could dispense 
with the urinal, which he had hitherto worn 
constantly, for a period of twelve hours, and 
that with the assistance of pressure over the 
suprapubic region partial evacuation of the 
bladder was possible. An inquiry into the 
literature touching upon the subject revealed 
but one pertinent contribution. Kilvington 
had already conceived the principle of this 
operation and had conducted a series of in- 
vestigations upon dogs, in which he observed 
that when the last lumbar was joined to the 
second and third sacral roots, electrical 
stimulation produced all the effects which 
followed stimulation on the untouched side. 

For the purpose of securing physiological 
data which would place upon a scientific basis 
the procedure of intradural root anastomosis, 











Fig. 4. Operation for anastomosis of the roots within 
the dural sac, showing end-to-end anastomosis between 
the first lumbar ventral roots and the third and fourth 
sacral. 

a series of three operations were conducted 
in my laboratory by Dr. A. B. Eisenbrey. 
In one there was no restoration of function; 
in a second a cross-anastamoses was made on 
one side between the third and fourth lumbar 
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muscles responded to both faradic and 
galvanic stimulation, that there is an evident 
condition of restitution, and that in the course 
of a short time the reactions of degeneration 
now barely demonstrable will probably have 
disappeared. In a_ third observation, in 
which the sixth lumbar left was anastomosed 
with the sixth lumbar right, Allen reported 
that it was difficult to determine any difference 
between anodal and cathodal contraction in 
the affected muscles. 

These experiments and clinical phenomena 
are presented with the full understanding 
that they are in the nature of a preliminary 
report. The histological examination of the 
tissues removed from the experimental series 
and the further developments in the single 
clinical observation will place the operation 
on a more substantial footing. Suffice it to 
say now that the evidence, experimental and 
clinical, is favorable to our contention. 
Were we to attempt to forecast the possible 
indications of this operation, a number of 
lesions would at once suggest themselves, 
including not only the paralyses that follow 
trauma of the cord, but the terminal paralyses 
of poliomyelitis. An investigation upon the 
cadaver has shown, as will be seen in the table, 
the numerous combinations, unilateral and 
crossed anastomoses, that would be possible 
(see table). 






































roots. As a result of an electrical examina- These investigations will be continued to 
tion made, Dr. A. R. Allen reported that the definitely establish the utility of these 
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Fig. 5. 


measures and their applicability to these and 
other diseases. 

As has been said,- surgery ot the spinal 
cord offers a more fruitful field than that of 
the brain and at the same time should be 
attended with a lower percentage of fatalities. 
In my own experience, and I am quite sure 
there are many here whose experience in the 
question of mortality corresponds with mine, 
there have been but two deaths following 
operations for a great variety of lesions, in- 
cluding tumors, spasticity, gastric crises, 
traumatism, and paralyses; one of these was 
a case of multiple and inoperable sarcomata 
of the spinal cord, and the other a case of 
spasticity in a child of low grade mentality. 
The latter belong to a class which is notable 
for their lack of tolerance of operative 
intervention, and in which operative inter- 
vention should be practiced only in excep- 
tional cases. To reduce one’s mortality to 
a minimum, certain factors of safety should 
be taken advantage of. That the free 
escape of cerebrospinal fluid throughout the 
operation exerts a harmful influence is, I 
believe, an erroneous impression and one 
unfounded upon any scientific data. It is, 
however, disturbing to the operator to have 
the field of operation constantly bathed in 
fluid; and to arrest its escape one should take 
advantage of posture by keeping the head 
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Showing position of patient for operation in the midthoracic region, 
the ether being administered by the intratracheal insufflation method. 


lower than the region of the cord uncovered, 
and at the same time prevent the escape of 
cerebrospinal fluid by introducing a plug of 
cotton between the dura and cord proximal 
and distal to the seat of operation. 

Some operations upon the cord, such, for 
example, as that of intradural anastomosis, 
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Fig. 6. Showing general direction of the cutaneous 
incision with relation to the spinous processes. 



























Photograph taken during operation, showing 
introduction of pledget of gauze behind the dural flap for 


Fig. 7. 


hemostatic purposes. Flap held in position by traction 
sutures while gauze is being introduced. 

may be somewhat tedious and_ prolonged. 
For this reason, certain precautions are de- 
sirable to avoid such complications as may 
arise from the administration of the anes- 
thetic. I am quite convinced that with pa- 
tients in the face-down position, the respira- 
tory function under the relaxation of deep 
anesthesia is impaired. The weight of the 
body itself offers an impediment to the free 
respiratory function, and under surgical 
anesthesia the loss of muscular tone is a well- 
known physiological fact. For these reasons, 
which may be regarded as reasonable explana- 
tions, the patient in the prone position in 
prolonged anesthesia shows signs of respira- 
tory distress. The improvement which fol- 
lows a change to the lateral position may be 
offered as further evidence of the effect of 
position upon respiration. To place the 
matter upon a more scientific foundation, 
we have been investigating the problem by 
measuring the amount of expired air with a 
Bohr gasometer, and while time will not 
allow of a detailed account of the results of 
these investigations, suffice it to say that a 
comparative study of cases has revealed the 
interesting and significant fact that the 
amount of expired air in the dorsal position 
is greater than that in the face-down position 
approximately in the ratio of to to 6. With 
these clinical and physiological data before 
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Fig. 8. Showing field of operation. Note use of seltf- 
retaining retractors, the traction sutures introduced in the 
margins of the dura and the pledgets of gauze behind the 
dural flaps to control oozing and to keep the field of opera- 
tion dry. 
us, it is at once apparent that in spinal cases, 
Meltzer’s method of anesthesia by intra- 
tracheal insufflation is specifically indicated 
(Fig. 5), and we have therefore adopted it 
as a routine procedure and have come to 
regard it as a very important factor in reduc- 
ing the risks attending these operations. 

There are other matters in the technique 
which are at least deserving of mention. 
The two-stage operation is rarely necessary. 
We have resorted to it in but one instance. 
The muscular layer should be exposed by 
reflecting a semilunar cutaneous flap (Fig. 
6) so that the line of the cutaneous incision 
does not correspond with that in the aponeu- 
rosis, thereby lessening the risk of a direct 
fistulous connection with the spinal canal. 
The muscles should be separated from the 
spinous processes, not with a blunt but with a 
sharp instrument, such as a chisel or osteo- 
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Fig. 9. In closing the wound two layers of buried 
sutures are used, one through the sheath of the erector 
spine muscles and the other through the intravertebral 
aponeurosis. The latter is the stronger of the two, and 
therefore the more important structure. 


tome. A_ unilateral laminectomy has no 
advantages and does not give an exposure 
adequate for thorough exploration or intra- 
spinal manipulation; self-retaining retractors 
are convenient and permit of the continua- 


tion of the operation without assistance 
(Fig. 7); small tampons introduced behind 


each of the dural flaps, which are retained 
in a convenient place with traction sutures, 
will control bleeding from the two most 
constant sources (Fig. 8), the cut surfaces of 
the laminz and the spinal plexus of veins, 
and keep the field of operation dry through- 
out the operation. At its conclusion the 
dura should be closed with a continuous water- 
tight silk suture so as to prevent leakage and 
the establishment of a cerebrospinal fistula; 
to secure proper coaptation in the muscular 
structures, three tiers of sutures should be 
used; the first, interrupted splint sutures to 
bring the belly of the muscles into apposition 
and provide proper protection to the spinal 
canal; the second, a continuous catgut suture 
in the sheath of the erector spina muscles 
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Fig. a. 





Fig. b. 


Fig. to. (a) Showing effect on blood pressure of electri- 
cal stimulation of ventral roots before application of 
stovain. (b) Showing negative results upon blood pressure 
of electrical stimulation of ventral roots after application 
of stovain. 


(Fig. 9); and the third, in the stronger verte- 
bral aponeurosis or aponeurosis of the latis- 
simus dorsi muscle. Through a stab wound, 
a drainage tube is introduced to provide for 
oozing and is removed in eighteen hours. 
While the method of exposure and the 
method of closing the wound are matters of 
some moment, the intraspinal manipulations 
are obviously the most important, require the 
most delicately conducted movements, and 
at the same time are pregnant with harmful 
possibilities. While it has been said (though 
of the truth of this point I am not wholly 
convinced) that manipulations of the brain 
ipso facto do not create harmful impressions, 
it is undoubtedly true that trauma of the 
cord, and more particularly of the dorsal or 
ventral roots, is distinctly harmful. This is 
not a mere speculation, but is founded on 
clinical “observations and is contirmed by 
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Crile’s contribution to the etiology of shock, 
in which he has shown that the vasomotor 
center may be depressed, if not exhausted, 
by harmful afferent impulses. There could 
be no more potent method of so affecting the 
vasomotor center than the manipulations of 
the ventral roots attending some of these 
intraspinal procedures. The identification 
of the roots in the cauda equina and the 
separation of ventral from dorsal roots un- 
doubtedly have a damaging influence. On 
one occasion, particularly, while attempting 
to differentiate from one another the com- 
ponent roots of the conus, which is a rather 
tedious matter, the patient exhibited signs of 
serious circulatory disturbance which could 
be attributed to no other factor. It is im- 
portant, therefore, to introduce into our 
technique something to safeguard the patient 
against the possible serious, if not fatal, effects 
of these intradural manipulations, and to 
this end, I have found that an effective block 
may be established by the application to the 
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cord just above the seat of the operation of 
a four per cent. stovain solution. In re- 
peating the operation upon an animal under 
full anesthesia, we found that without stovain 
the initial stimulation of the ventral root 
was followed by a transitory rise in blood 
pressure, but that after application of stovain, 
faradization of the roots had no effect what- 
soever upon blood pressure, the stovain 
having blocked the passage of any impulse 
(Fig. 10). 

With these precautionary measures, with 
the attention to the problem of anesthesia, 
with the stovain block, and with due regard 
to other features of the technique already 
mentioned, we have come to regard the opera- 
tion of laminectomy and the accompanying 
intraspinal procedures with little apprehen- 
sion, and have so reduced the mortality as to 
place the operation on a par, from the stand- 
point of safety, with the exploratory celiotomy 
and many of the more common intra-abdom- 
inal procedures. 





PROCTOCLYSIS—AN EXPERIMENTAL STUDY! 
By HUGH H. TROUT, M. D., RoANoKE, VirGINIA 


PRELIMINARY announcement of 
A this experimental work was first re- 
ported February 12, 1912. Since this 
time the facts contained therein have 
been further confirmed by an increased num- 
ber of cases, and more information ascertained. 
A brief synopsis of this primary report is 
about as follows: The work started with the 
idea of comparing the effects of plain tap water 
as against normal saline solution per rectum, 
and this series covered nearly 1,000 cases. 
The present report contains a few over 
2,000 cases. In other words, every patient 
who has an operation is given, by rectum, 
either tap water or normal saline solution. 
Of course, operations on the rectum and 
perineum have to be excluded from using 
proctoclysis. With these exceptions this list 
contains a vast majority of all the operations 
of surgery and gynecology, and it is interesting 


to notice by alternating the cases as they leave 
the operating room how evenly they are divid- 
ed into different classes in the final summary. 

The anesthetics have been nitrous oxide 
and oxygen, ether, chloroform, and cocaine. 

The method of proctoclysis is the same as 
described by Murphy, except in the place of 
the hard rubber nozzle we employ a small 
soft rubber catheter and count the drops per 
minute by means of a visible dropper, first 
described by Lawson (1). 

We have not been able to introduce the 
large amounts of water, or normal saline solu- 
tion such as Murphy (2) reports (nine quarts 
in 24 hours), except in a few of our drainage 
cases and in patients whose resistant power 
was so lowered that the hard rubber plug 
was not painful. In the vast majority of 
our cases the presence of the soft rubber 
catheter was not even known to the patient. 


1 Read before the Southern Surgical and Gynecological Association, December 18, 1912. 


















































TROUT: 


Inquiry has been made of most of the larger 
hospitals in this country both as to the method 
of preparing normal saline solution as well as 
their reasons for using the same in the place 
of plain tap water for proctoclysis. Replies 
were received from 232 hospitals, and the 
manner of preparation varies from careful 
attention to the most minute detail and con- 
taining potassium, calcium, and sodium 
chloride in varying proportions, filtered and 
sterilized, to the simple placing of two tea- 
spoonfuls of table salt to one quart of tap 
water. In other words, the replies show there 
is no uniformity in preparation, and in most 
of them the solution is not isotonic with blood. 
A teaspoonful of salt may be anything from 
II5 grains to 270 grains, depending upon 
whether it is “heaping” or “level” or any- 
thing in between the two. 

Taking a series of tubes, each containing 
2 cc. of sodium chloride solution of strengths 
varying from .1 per cent to 5 per cent, and 
placing in each one drop of blood, we find 
hemolysis occurs very sharply at two limits, 
the lower being between .50 per cent and .55 
per cent, the higher being between 1.1 per 
cent and 1.2 percent. Apparently hemolysis 
takes place at the lower limit by first liberating 
the hemoglobin, which is followed by the 
destruction of the cell; while at the upper 
limit there is first crenation and finally 
destruction of the cell. Mention of this is 
made simply to call attention to the fact of so 
many solutions being employed intravenous- 
ly which are far removed from safe limits. 
This statement is based on the replies from a 
number of hospitals, indicating the employ- 
ment of the same strength solutions intrave- 
nously as by rectum. 

Following the directions of preparations 
given by the majority, and using the amount 
of fluid said to be absorbed from the rectum 
by many, we would be forcing into an already 
weakened patient, in the space of 24 hours, 
the average amount of salt consumed as a 
condiment by a normal man in one month. 
Some replies contend salt solution is less 
irritating to the rectum, but we find the re- 
verse to be true. 

The vast majority of the replies indicate 
the necessity for a chemical similarity or 
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isotonicity with blood. Of course, if osmosis 
plays any part in absorption from the rectum, 
which the majority of authorities deny, the 
higher the tonicity of the blood and the 
lower that of the solution, the quicker will 
the solution be absorbed. One reply suggest- 
ed water might “‘dissolve out the salts from 
the cells of the epithelium, which takes on 
water to such a degree that the cells them- 
selves actually burst. Salt solution prevents 
this and is absorbed without any destruction 
of the epithelium.”’ This theory is not based 
on any experimental work or proof of any 
kind. We have now employed water in over 
1,000 cases, and in no case have we been able 
to see anything to indicate a destruction or 
irritation of the epithelium. 

Even we surgeons know of the wonderful 
improvement in some patients with nephritis 
when placed on a salt-free diet, and all of us 
realize there is a transient renal irritation or 
possibly a nephritis following the majority of 
anesthetics and infections. In 7 cases in our 
series the following coincidence has been 
observed: a transient albuminuria remained 
in every specimen for two days after an 
anesthetic when using salt solution per rec- 
tum. Water was then substituted, and at the 
end of 24 hours the albumin had disappeared. 
At this time a return was made to salt solu- 
tion, with the appearance of albumin and a 
few hyalin casts in from 6 to 24 hours. Pa- 
tients were then placed on a limited salt diet, 
and the urine in every case promptly returned 
to normal and remained so until discharged 
from the hospital. In none of these cases 
was there any ocdema. 

An attempt was made to ascertain if there 
was any difference in either the time of 
appearance or amount recovered after giving 
a hypodermic of phenosulphophthalein 
(Roundtree-Gerherty method), after first 
obtaining what was apparently normal for 
that individual patient and then giving first 
water and later salt solution by rectum, and 
vice versa. In all our cases both factors 
remained practically constant, but our experi- 
ence is far too limited to justify any final 
deductions on this point. 

The estimation of the sodium chloride con- 
tent, both in the blood and urine, presents too 










































562 






many uncertainties to be of any practical 
value. 

The association between sodium chloride 
and the kidneys is too well known to require 
further comment. 

Personally, we believe surgeons have simply 
drifted into employing salt solution by rectum 
without giving any serious consideration to 
what they were doing, and such is our excuse 
for this paper. 

In this entire series, in both the salt and 
water cases, there have only been 121 who 
complained of being thirsty, and of this num- 
ber 112 of them were salt cases. There were 
27, or over one fourth of these cases, com- 
plained of tasting salt, when they had abso- 
lutely no way to know they were being given 
saline by rectum, and the solution being pre- 
pared so as to be six tenths to nine tenths 
per cent sodium chloride. Furthermore, the 
water cases have taken one third more fluid 
by rectum than the salt cases, and the latter 
have required nearly twice as much water by 
mouth to relieve thirst. 

In addition to this there have been 58 cases 
who have beer previously operated upon one 
or more times in other hospitals, and they 
have all commented, without suggestion, on 
the absence of thirst and decrease in nausea 
which were the prominent teatures of the 
previous operation, from the patient’s view- 
point. Of this series, 32 were given water 
and 26 salt solution per rectum. 

During the time of this series there have 
been 287 operations upon the rectum and 
perineum which have been under exactly the 
same routine with the exception of not em- 
ploying proctoclysis, and with the exception 
of 5, they have all complained bitterly of 
thirst. 

We can see no more reason for the giving of 
salt solution by rectum to prevent and relieve 
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thirst than we can for its employment by 
mouth under like conditions, and furthermore, 
we have noticed that when given by rectum 
it sometimes produces the same nauseating 
and slightly toxic effects it does after drink- 
ing. 

There have been two cases reported in the 
literature which have terminated fatally by 
employing a strong stock solution of sodium 
chloride, carelessly substituted for the physi- 
ologic solution, and Evans (4) reports two 
additional cases in which death was actually 
produced by the use of the physiologic salt 
solution. 

It is true sodium chloride is the least toxic 
of the group of similar metal chlorides, but 
even at that it is a poison to all people when 
given in large doses, and occasionally very 
toxic in small doses to a certain class of cases; 
and we believe this peculiarity is apt to be 
present in patients whose resisting powers are 
lowered by operations and infections. 

Certainly our observations convince us this 
is not only a theoretical but a most practical 
fact, and one worthy of more consideration 
than has been usually given to it in the past. 

Finally, we know the giving of fluid by 
rectum meets Nature’s post-operative de- 
mand for the relief of thirst in a simple, 
effective, and harmless manner, and to those 
ot us who have been operated upon no other 
comment is necessary; to those who have yet 
to be operated upon, let us hope they will be 
spared the usual appeals for water, by insist- 
ing upon the employment of proctoclysis. 
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N the whole it can be pretty definitely 
asserted that the radical abdominal 
operation for cancer of the uterus has 
never been and is not now commonly 

performed by American surgeons. Since it 
cannot be claimed that our operators are either 
less skillful or less intelligent than surgeons in 
other parts of the world, perforce there must 
be another explanation for the failure of the 
operation to become popular in this country. 
It will be the purpose of this paper to look at 
the question from a number of standpoints, 
with a view of determining the reasons for the 
unpopularity of the operation, with a plea for 
a change of conditions, so that the operation 
under consideration may be more universally 
employed. For in spite of the discourage- 
ment which comes from not being able to make 
the primary and end results of the radical 
abdominal operation for cancer of the uterus 
all that could be desired, I am still a firm 
believer in the operation, which I perform 
whenever the opportunity arises, in prefer- 
ence to other methods of treatment. 

The principal reason for the unpopularity 
in this country of the radical abdominal oper- 
ation for uterine cancer is its high primary 
mortality. Surgeons are not accustomed, in 
these days of highly perfected technique, to 
a primary mortality of from twenty to fifty 
per cent, which would be a fair estimate of 
the mortality of the radical abdominal opera- 
tion, if all reported and unreported cases could 
be collected. Surgeons necessarily must be 
content with such a high mortality in emergen- 
cy operations, neglected cases where the knife 
holds out the only hope of saving life. Under 
such circumstances the surgeon consoles him- 
self with the thought that without operation 
it is sure death for the patient within a few 
hours or days, and that every life saved is so 
much gain. However, it is different in the 
case of the woman with cancer of the uterus, 
who is able to walk to the operating room. 


! Read before the Western Surgical Association, December 21, 1912. 
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Such a high primary mortality as has been 
mentioned in such cases dismays even the 
most unemotional surgeon, and makes him 
query if after all he is justified in continuing 
with an operation which carries with it such 
disastrous primary results. If to this doubt 
be added a secondary mortality by no means 
low from a recurrence of the cancer, it is not 
to be wondered at if the surgeon abandon 
the operation upon what to him seems logical 
grounds and returns to the safer palliative 
procedure. [I am firmly convinced that, for 
the reasons set forth above, the personal 
equation has had much to do with the aban- 
donment of the radical abdominal operation 
for uterine cancer by American operators. 
And until two things have been brought 
about, I believe the operation under discus- 
sion will not be generally adopted. First, the 
profession and laity must be so educated 
regarding uterine cancer that the disease will 
be recognized earlier and patients come to 
the surgeon when local and general conditions 
combine to bring about a low primary mor- 
tality. Second, for this particular operation 
true specialization must result, so that the 
occasional operator will be eliminated. 

The profession has been singularly backward 
in inaugurating the campaign against carci- 
noma. It has held aloof for a number of rea- 
sons, prominent among which has been the un- 
certainty as to the value of the knifeas a means 
of cure. This doubt on the part of the great 
body of physicians has its origin in the poor 
surgical results obtained two or three decades 
ago from imperfect or incomplete operations, 
where the local disease was not entirely re- 
moved. Aso-called recurrence after an ampu- 
tation of a breast for cancer when the axillary 
glands are not removed in reality is not a 
recurrence but a continuation of the disease. 
The same will apply to cancer wherever situ- 
ated. But no matter how faulty the reason- 
ing, once let an idea become firmly fixed in 
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the mind of the medical body politic, there it 
sticks until dislodged by long and continuous 
efforts on the part of those who have had 
better opportunities for judging the true 
condition of affairs. 

The pertinacity with which the profession 
clings to a totally wrong medical conception 
is illustrated by the erroneous ideas regarding 
fibroid tumors of the uterus even now existing 
to a certain extent. For years it was taught 
that it was best to tide the woman with a 
fibroid tumor over the menopause, in the hope 
that all symptoms would cease after the 
cessation of menstruation. Time has shown 
this hope to be without foundation in the large 
majority of cases. Not only is it true that 
usually the growth does not shrink nor other 
symptoms such as increased flow cease, but 
the woman is exposed to other dangers even 
more serious, such as carcinoma of the body 
of the uterus. Yet so firmly was this idea of 
the beneficial action of the menopause upon 
uterine fibroids fixed in the minds of the pro- 
fession, and through them the public, that 
many a poor woman’s life is jeopardized even 
at this late day through adherence to this 
faulty treatment. 

Hence, first of all we ourselves must be 
convinced that cancer is a local disease and 
capable of cure if taken in time, and radically 
removed. Otherwise we can never hope to 
convince our patients and the public in general 
that there is any cure for cancer. 

That this surgical association and others of 
a similar nature have not long ago united in 
a campaign against cancer can only be explained 
upon the basis of there being something which 
has prevented surgeons, as a body, from 
beginning the attack. What are the reasons 
which have held us back when we have seen 
the great benefits resulting from the anti- 
tuberculosis campaign? It could not have 
been that we minimized the importance of 
cancer in its various forms, for we have known 
for some time that in certain communities the 
death rate from cancer exceeds that from 
tuberculosis. Nor could it have been because 
we have not had opportunities of seeing and 
studying the disease, for from the very nature 
of the case, the surgeon sees sooner or later 
the vast majority of patients suffering from 
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cancer. Our hesitancy to inaugurate a cancer 
campaign is probably due to the fact that, 
unlike tuberculosis, the cause of cancer is 
still shrouded in mystery, and for that reason 
we are not in as good a position to enlighten 
the public as to how the disease is to be avoided. 
That this is true can be indirectly demonstrat- 
ed by considering what would happen should 
the cause of cancer be discovered within the 
next month. Within six months there would 
be inaugurated a campaign against the disease 
fully equaling if not surpassing the crusade 
against tuberculosis. The medical and lay 
journals would be filled with matters pertain- 
ing to the subject, and people would be 
taught how to avoid this disease which for so 
many years, in the public mind, has meant 
sure death for its possessor. 

As a profession, we certainly have been 
remiss in not doing what we can to mitigate 
the ravages of cancer. While not abating a 
single effort to ascertain the cause of the dis- 
ease, surely it is our duty, individually and 
collectively, to save by early diagnosis and by 
surgical means as many of the victims of cancer 
as we possibly can. Let the people be taught 
the early symptoms of carcinoma of the uterus, 
and the results of the operative treatment 
would soon be improved. If cancer at first 
be a local disease, as most of us believe, there 
must be a time when local treatment, even 
without glandular removal, will result in cure. 
The impossibility of determining from appear- 
ances or macroscopic examination just how 
long the smallest cancerous lesion has existed, 
or just how far it has extended, will always 
stand in the way of our remaining satisfied 
with anything short of radical removal of the 
disease. But the radical removal because of 
the possibility of extension discoverable only 
through the aid of the microscope, and removal 
where the gross appearances indicate that the 
cancerous process has attacked the surrounding 
tissues, are entirely different. Radical opera- 
tion under the former conditions can be so 
perfected as to insure an exceedingly low 
primary mortality and excellent permanent 
results; in the other class of cases the primary 
mortality must always be high and permanent 
results poor on account of recurrences. 

Thus, the present status of the radical 




















operation for cancer of the uterus, at least 
in this country, is directly dependent upon 
early diagnosis of the disease under consider- 
ation. In my opinion, unless patients can be 
operated upon earlier, we have about reached 
the limit of what can be accomplished by the 
operation, except as the primary and end 
results may be improved somewhat as the 
technical skill of individual operators be in- 
creased. This statement has reference to the 
percentage of absolute cures which is the 
reduction to one figure of the ratio between 
the number of cases of cancer of the uterus 
seen during a given period and the number of 
patients operated upon by the radical abdom- 
inal method who are alive and free from 


recurrence after five years. Winter has 
D 
reduced this to a formula ox where O 


denotes the number of patients operated upon 
out of 100 seeking relief and D denotes the 
number of patients remaining healthy out of 
100 operated upon. If then in this country 
we have almost reached the limit of what can 
be accomplished by the radical abdominal 
operation for cancer of the uterus, or in fact 
by any operation with the cancer material 
as it is at the present time, the only way the 
percentage of absolute cures can be raised is 
by increasing the value of O or the number of 
patients with cancer of the uterus we are able 
to operate upon by the method under con- 
sideration. 

Under the more enlightened conditions of 
cancer education prevailing abroad, it has 
been possible to obtain from 20 to 30 per 
cent of absolute cures of the total number 
of patients with cancer of the uterus seeking 
relief. Stated in another way, this would 
mean that one out of every four women with 
cancer of the cervix seeking relief can be sub- 
jected to the radical abdominal operation, and 
will be free from the disease at the expiration 
of five years. That surely is something to be 
striven for when one reflects upon the small 
number of patients he has been able to save out 
of the total number he has seen in a given 
number of years. 
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In other papers I have gone into the vari- 
ous aspects of the radical abdominal operation 
for cancer of the uterus. I have reported my 
results carefully, my successes and failures. 
Others have done the same, so that there is 
now an extensive literature upon the subject. 
To the unprejudiced mind it has been demon- 
strated that cancer of the cervix can be cured 
in a considerable percentage of cases provided 
the patients are seen early enough and the 
operation is sufficiently extensive. But the 
fact remains that our results in this country, 
both primary and permanent, are exceedingly 
poor, and that it is time we began the cam- 
paign of education on carcinoma in general, 
and, because of its great frequency, cancer of 
the uterus in particular. While primarily 
this paper is a plea for the necessity of early 
recognition of cancer of the uterus, in order 
that the status of the radical operation may 
be improved, it seems to me it is the duty of 
this society to broaden the campaign so that 
it will include all kinds of carcinoma which 
can be benefited by surgery. In other words, 
I would have this society, through a committee 
appointed at this meeting, devise some plan 
by which it would be possible to secure co- 
operative action upon this question by all the 
special surgical and gynecological societies 
in America, including the surgical and gyne- 
cological sections of the American Medical 
Association. Afterthe whole subject has been 
thoroughly gone into and the plan of action 
determined upon, it will bea very easy matter 
to interest the various state societies in the 
question. Just how the matter should be 
worked out is not particularly important here. 
The main things to be emphasized are: the 
poor results now obtained in the operative 
treatment of carcinoma; the possibility of 
improving the results of such treatment by 
earlier recognition of the disease by both the 
profession and the laity; the necessity of 
inaugurating a campaign of education on 
carcinoma through committees from the va- 
rious national surgical and gynecological 
societies; and finally the desirability of having 
this society be the pioneer in this movement. 
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SOME OBSERVATIONS ON THE ANATOMY OF THE INGUINAL REGION, 
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REFERENCE TO ABSENCE OF’ 


THE CONJOINED TENDON! 


By WILLIAM HESSERT, M. D., Caicaco 


VEN acursory examination of the volumi- 
nous literature which has accumulated on 
the subject of inguinal hernia would seem- 

ingly convince anyone that in this branch of 
surgery the last word has been spoken. The 
anatomy is well known and classically described 
in the current text-books. The pathology has 
been amply described, and the etiology is general- 
ly admitted to be based on the presence of a 
congenitally preformed sac. The technique has 
been made more uniform and is guided by certain 
broad underlying principles. It would seem, 
then, that there is no phase of the subject of hernia 
which has not been amply treated by the ablest 
of writers. Yet this is not strictly the case, for 
there is a matter of anatomy, generally slighted, 
which in my opinion is worthy of special mention. 
I refer to the question of the presence or absence 
of the conjoined tendon of the internal oblique 
and transversalis muscles. 

In the prevailing text-books on anatomy the 
conjoined tendon is described but not accorded 
much prominence. Here and there it will be 
stated incidentally that the tendon may be ab- 
sent. Reference to the more important works on 
surgery and monographs on hernia fails to elicit 
much information regarding the conjoined tendon. 
Here and there a writer will briefly mention the 
fact that sometimes the tendon is absent. Thus 
the impression is gained that such an anomaly as 
absence of the conjoined tendon may occur, but 
has no practical significance. 

My experience has developed the conviction 
that absence or maldevelopment of the conjoined 
tendon is not as rare as one would be led to be- 
lieve by what has been written on the subject, 
and that the question is deserving of some notice. 
I am sure that many surgeons have made similar 
observations, but it is also probably true that 
many have been operating, possibly for years, 
and have never given the matter any attention. 

Let us first review the normal anatomy of the 


inguinal region. The inguinal canal is about 4 
cm. in length and runs from the external to the 
internal abdominal ring. The external ring bare- 
ly admits the tip of the index finger; it lies im- 
mediately to the outside and above the spine of 
the pubis. It is formed by a splitting of the 
fibers of the external oblique aponeurosis into 
two columns or pillars. The internal ring is 
about midway between the antero-superior spine 
of the ilium and spine of the pubis. 

The inguinal canal has an anterior and a 
posterior wall, a roof, and a floor. The anterior 
wall is formed by the aponeurosis of the external 
oblique and by the internal oblique for about its 
outer third. The internal oblique and trans- 
versalis muscles arise in the male from a little 
more than the outer half of Poupart’s ligament, 
sometimes even from the outer two thirds. In 
the female the origin is more regularly from the 
outer two thirds. In some individuals the 
muscles arise from the outer third of the ligament, 
thus affording no support to the internal ring, a 
point emphasized by the late Dr. Ferguson. The 
posterior wall of the canal is formed by the 
transversalis fascia and at its outer median por- 
tion by the conjoined tendon. The roof is formed 
by the arching fibers of the internal oblique and 
transversalis muscles, and the floor by the shelv- 
ing portion of Poupart’s ligament. 

The conjoined tendon is formed by the apo- 
neurosis of the transversalis together with the 
more medial lower portion of the internal oblique, 
these two layers of fascia uniting in this region 
to form this so-called conjoined tendon, which is 
inserted into the body and superior ramus of the 
pubis. Medially it is especially thickened to 
form a band, the falx inguinalis, which is firmly 
attached to the tendon of the rectus. 

By closely observing the anatomy of this region 
during the performance of hernia operations one 
will soon be convinced of the frequency with 
which deviations from the normal occur. The 
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tendon is sometimes narrowed and poorly defined; 
more commonly it is entirely absent. In this 
case the fibers of the internal oblique and trans- 
versalis pass directly inward toward the edge of 
the rectus without forming any tendinous union. 
The lower portion of the muscles as they pass in- 
ward will be often found much thinner than nor- 
mal, and there may even be spaces between some 
muscle bundles exposing the transversalis fascia 
beneath. 

Thus there is formed a triangle whose apex is 
at the internal ring, the sides being formed by the 
internal oblique and transversalis muscles and 
Poupart’s ligament respectively, and the base by 
the edge of the rectus. The floor of the triangle 
is formed by the transversalis fascia. This area 
is a very weak spot in the abdominal wall, for it 
is covered, and but partially so, by the fascia of 
the external oblique. I am inclined to the opin- 
ion that in cases where the tendon is deficient 
there will be found other evidences of malde- 
velopment, such as an atrophic condition of the 
fascia of the external oblique. This structure is 
sometimes very thin, almost transparent, and in 
the region of the external ring the fibers split up 
and separate so as to form an abnormally large 
opening. 

If the conjoined tendon is absent, to what ex- 
tent might this predispose to direct or indirect 
hernia? 

I fully endorse Coley’s statement when he says, 
“At present we are beginning to appreciate the 
fact that the great predisposing cause in all 
inguinal and practically the majority of femoral 
hernias is a congenital or preformed sac, and on 
the basis of this, the first and essential principle 
of a radical cure must be the thorough removal 
of such a sac.” Writers differ somewhat in their 
description of what they consider a predisposition 
to inguinal hernia. A potential hernial sac of 
congenital origin is always a predisposition, but 
cannot be detected clinically. 

My conception of a “predisposition,” which 
the Germans call ‘‘ weiche Leiste”’ or “ Bruchan- 
lage,” is as follows: Clinically the external ring 
will be found very large, and the canal will admit 
the finger for a considerable distance. There is 
felt a distinct impulse on coughing or straining, 
and by sweeping the examining finger up and 
down with its palmar surface turned towards the 
median line, the absence of the conjoined tendon 
can readily be determined, and in its stead the 
blunt edge of the rectus is felt. 

I deem it justifiable to operate both sides in 
patients who present a fully developed hernia on 
one side and a “‘ Bruchanlage”’ or weak groin on 
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The illustration shows the inguinal canals exposed by 
splitting the fibers of the external oblique fascia and re- 
tracting the flaps. The right side presents the condition 
normally found, namely, a well-defined conjoined tendon 
attached to the crest of the pubes. On the left, the muscle 
fibers of the internal oblique and transversalis are seen to 
pass directly inward to be inserted high up on the rectus, 
and no conjoined tendon is formed. This disposition of 
the muscles creates a triangular space whose base is the 
rectus, and whose sides are formed by the internal oblique 
and transversalis and Poupart’s ligament; the floor of 
this space is formed by the transversalis fascia. 
the other. Where this had not been done, I 
have had patients come back after several years 
with a real hernia on the other side, proving that 
the diagnosis “ predisposition’? was well founded. 

What is the anatomic structure of the parts 
when we operate these so-called cases of “pre- 
disposition?” 

The external oblique fascia is thin with separat- 
ed fibers and a very large external ring. On slit- 
ting up the fascia and exposing the inguinal canal, 
the absence of conjoined tendon is verified. The 
fibers of the internal oblique and transversalis 
muscles are inserted high up on the rectus, form- 
ing a wide “inguinal interspace.” The muscles 
themselves are likely to be weak and attenuated. 
In addition to this there will occasionally be found 
a remnant of the unobliterated tunica vaginalis 
in the shape of a potential sac. Lastly we may 
find a sac, congenital or acquired, admitting bowel 
or omentum, showing that the supposed predis- 
position was a real hernia after all. It is freely 
admitted that a person presenting what would 
clinically be called a predisposition can go through 
life without ever acquiring a hernia, just as a man 
may die in old age, the possessor of a congenital 
potential hernial sac which never developed into 
a hernia. 
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There can be no doubt that the development of 
a direct hernia is favored in those cases where the 
conjoined tendon is absent. The triangular area 
before mentioned, supported only by the trans- 
versalis fascia and partly by the aponeurosis of 
the external oblique, is a very weak spot, present- 
ing conditions favorable for the formation of a 
hernia. 

Is the recognition of this anomaly of absent 
conjoined tendon of any practical importance? 

I think it is a practical question in its bearing 
on our operative technique. Our choice of opera- 
tion should be determined by the anatomic find- 
ings. We have all seen cases in which it would 
have been impossible to perform a typical Bassini 
operation. Owing to the absence of conjoined 
tendon and the high insertion of the muscles into 
the rectus, the former could not be brought down 
to Poupart’s ligament without creating too much 
tension. Either the suture would tear through 
the muscle at once, or necrosis would occur later. 
Our attention has been called to the necessity of 
making the closure of the canal at its pubic end 
especially firm. Any weakness there will pre- 
dispose to the recurrence of the hernia. 

The technique which is best adapted to meet 
the requirements of these cases is the imbrication 
operation of Andrews. By bringing down to 
Poupart’s ligament the edge of the fascia of the 
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external oblique and as much of the muscle as 
possible, a very firm covering for this weak area 
is secured, which is further fortified by the over- 
lapping of the lower flap of fascia. In cases where 
the triangle is especially large or the external 
oblique aponeurosis is particularly thin, the 
Bloodgood technique will be found of service. 
By incising the edge of the rectus sheath, the 
muscle fibers are exposed and a portion of the 
muscle can be brought down and sutured to 
Poupart’s ligament, thus supplanting the con- 
joined tendon which is absent. The operation 
can then be completed after the Andrews method. 


CONCLUSIONS 

1. The conjoined tendon is deficient or absent 
more often than has been generally observed. 

2. This anomaly supplies an important pre- 
disposing factor in the development of direct 
hernias, and probably plays a certain réle, though 
a minor one, in the etiology of oblique hernias. 

3. The presence of this defect precludes the 
performance of the typical Bassini operation, 
except possibly in children. 

4. The Andrews imbrication operation best 
fulfills the indications, regardless as to whether 
the tendon is present or absent. The Blood- 
good transposition of the rectus will be found use- 
ful in certain cases. 
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TRAVENOUSLY AS A TEST OF THE RENAL FUNCTION 


By HENRY DAWSON FURNISS, M. D., New York City 


/YNHERE is no doubt as to the value of indigo- 
carmine in estimating renal function. In 
my hands its chief use has been in deter- 

mining the relative sufficiency of the kidneys 

after making a total estimate with phenolsul- 
phonephthalein. The great drawback has been 
the pain attendant upon the intramuscular in- 
jection of the 20 cc. of the 0.4 per cent solution, 
and even when we prevented this by the previous 
use of a local anesthetic, there would be soreness 
and lameness of the muscles into which the solu- 
tion was placed. Another objection is the vari- 
able time of appearance of the drug in the urine, 
consequent upon the variable time of its ab- 
sorption. 

To obviate the above difficulties, I recently 

began the use of the drug intravenously in a 

strength of 0.3 per cent and in amounts varying 


from 5 to1occ. I have seen no difference in the 
time of appearance whether I used 5 or tocc. The 
beginning of elimination has been noted by observ- 
ing the ureteral orifices through the cystoscope, 
and this has ranged from two to six minutes, with 
an average of threeand a half. While I have as yet 
made no estimate of the amount eliminated in a 
given time, I have noted that the larger part is ex- 
creted in the first fifteen or twenty minutes, as 
after this time the color of the drug has almost 
entirely disappeared. 

No local pain nor systemic disturbance has 
been noted. 

One of the cases in which we have used the 
indigocarmine both intramuscularly and_ in- 
travenously, and have also a phenolsulphoneph- 
thalein estimate, is of interest: 20 cc. 0.4 per cent 
sol indigocarmine intramuscularly, appearance 
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1g min.; 6 cc. 0.3 per cent sol indigocarmine in- 
travenously, appearance 2! min.; .06 gr. phenol- 
sulphonephthalein intravenously, in first 15 min- 
utes 60 per cent. 

Had I depended upon the first test, I would 
have been led to believe there was some degree of 
renal insufficiency. 

More cases will be studied, taking into consid- 
eration the amount of the drug needed for 
best results, the time of appearance, the percent- 
age of elimination in a given time, and the dura- 
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tion of excretion. Using the same patients a 


comparison will be made with tests with phenol- 
sulphonephthalein. 

While the number of cases in which I have used 
this is not yet large, I consider the intravenous 
method of administration preferable to the in- 
tramuscular method in being less objectionable 
to the patient, and in giving more satisfactory 
and more uniform results by eliminating the 
factor of a variable time of absorption from the 
muscles. 
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By WILLIAM T. 


GENERATION ago pus tubes in the 
AN female were virtually unrecognized; dis- 
charges from the uterus were assumed to 
originate in that organ and were treated accord- 
ingly. To-day pus tubes (seminal vesicle and 
vas) in the male are still generally unrecognized ; 
chronic purulent discharges from the urethra are 
assumed to originate in that canal and are treated 
accordingly. 

Several years ago I devised and described? the 
irrigation of vas and vesicle through an incision 
in the scrotal vas (vasostomy) whereby the entire 
genital duct, from epididymis to urethra, can be 
medicated with any suitable solution. Experi- 
ence with this procedure has shown (1) that many 
cases of gleet, incurable through treatment of the 
urethra (because the discharge proceeds from 
the vesicles) can be thus cured; (2) that vas and 
vesicle may discharge their contents into the 
prostatic urethra not merely by ejaculation but 
also by unperceived peristaltic contraction — a 
function which explains some cases of mysterious 
pyuria, hematuria, phosphaturia, and transient 
albuminuria without disease of kidneys, bladder 
or urethra; that, in fact, the bladder may be a 
reservoir for the seminal as well as urinary ducts; 
(3) that toxemia may proceed from chronic in- 
fection of the seminal vesicle by the colon bacillus 
as well as by the gonococcus; (4) that obstructions 
to the passage of spermatozoa from testis to 
urethra, causing sterility, are frequent in the vas 
and ejaculatory duct. 

More recently I have utilized vasostomy as a 
means of radiographing vas and vesicle, which 
are thus filled with a collargol solution. These 
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Vasa, vesicles and ejaculatory ducts filled with 1o per 
cent collargol solution; stiletted catheter in right ureter. 


Radiogram by Mr. Ball, Presbyterian Hospital, Chicago 
(Gonococcus infection of vesicles.) 

radiograms reveal, among other items: (1) the 
occasional transformation of the infected vesicle 
into a pus sac, or pyovesiculosis; (2) the possible 
obstruction of the ureter, with consequent kid- 
ney symptoms, by an infected vesicle — a condi- 
tion discovered through operation by Morgan, 
and by Young.! 

3 Ann. Surg., Phila., 1902, p. 528. 


4 Ann. Surg., Phila., 1903. p. 689. 


1 Read before the American Association of Genito-Urinary Surgeons, May 6, 1913 
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DISLOCATION OF BOTH BONES 


OF THE FOREARM AT THE ELBOW 


By RANDOLPH WINSLOW, M. D., 


LL. D., BALTIMORE 


Professor of Surgery in the University of Maryland 


BOY, aged 9 years, was carrying a bucket 
filled with water along a path, when he 
tripped on a stick and fell on his right 
shoulder in soft earth, and on his right elbow on 
the beaten path. He was brought to University 
Hospital after the lapse of three days. When 
seen by me there was much swelling and brawn- 
iness of both arm and forearm. A small movable 
piece of bone or cartilage could be felt back of 
the elbow joint; the epicondyle could be pal- 
pated and a sharp edge of bone could be dis- 
tinguished in front of the joint. The right 
forearm was 13% inches in length and the left 
13 inches. The forearm was semiflexed and 
directed toward the inner side, and it was some- 
what movable under anesthesia. The skiagraph 
showed both bones of the forearm to be entirely 
in front of the humerus, and a slight sliver of 
bone apparently torn from the back part of the 
olecranon process. The lower humeral epiphysis 
also appeared to be partially separated from the 
shaft. Reduction was effected, under ether 
anesthesia, by placing the forearm in acute 
flexion and pushing strongly downward. The 
bones returned to their natural position and the 
movements of the joint were easily executed. 
The X-ray showed the reduction to be complete 
and the separated piece of bone to be in normal 
contact with the olecranon. 
Though my experience with dislocations at 
the elbow has not been extensive, it has been my 





Complete anterior dislocation of both bones 


Fig. 1. 
of the forearm at the elbow before reduction. 


fortune to meet with two varieties of great rarity: 
1. A case of complete outward dislocation of 
both radius and ulna, reported in the Annals of 
Surgery in May, 1900; of which, according to 
Stimson, about 25 cases have been recorded. 
2. The case of complete anterior dislocation 
related above. This is also a very rare condition 
and, according to Stimson, “The number has not 
yet reached twenty-five, even including seven 
cases in which the olecranon was broken off and 
remained in place.” 

Anterior dislocations usually occur in the 
young, and they are frequently compound. They 
are often associated with fracture of the olecranon 
process, but such cases should be excluded from 
this category, as the olecranon fragment remains 
posteriorly and only the broken anterior portion 
is displaced forward. This dislocation occurs in 
an incomplete form when the tip of the olecranon 
remains in contact with the under surface of the 
humerus. It is said to be complete when both 
bones of the forearm lie entirely in front of the 
lower articular surface of the humerus. Of neces- 
sity there must be extensive laceration of the 
lateral ligaments of the joint, and probably the 
triceps tendon is torn away from the bone. 
There is frequently a deviation laterally of the 
bones of the forearm. In the case herewith 
reported the forearm was directed towards the 
inner side. 

The mechanism of the production of this 





After reduction. 


Fig. 2. 
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dislocation is not well understood. Probably 
most cases are due to a blow or fall upon the 
acutely flexed elbow, but some are undoubtedly 
the result of a fall upon the palm of the hand. 
In at least one case the injury was caused by trac- 
tion on the extended forearm. 

Of the cases reported, one came to autopsy, 
three were subjected to amputation, and several, 
being compound, were open to_ inspection. 
Doubtless the skiagraph will reveal a larger 
proportion of these dislocations than has hitherto 
been suspected. 

The symptoms ought to be quite distinctive, 
but as swelling occurs promptly the bony points 
are soon obscured and it may be very difficult to 
determine the nature of the injury without an 
X-ray examination. The limb is usually semi- 
flexed and the forearm somewhat lengthened; 
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the olecranon is seen to be absent from its usual 
position and the lower end of the humerus can 
be palpated. The olecranon process can often 
be felt in front of the humerus, and the head of 
the radius may also be palpated at times. The 
course of the uncomplicated cases appears to have 
been fairly satisfactory, but the compound 
dislocations generally suppurated and were either 
amputated or resulted in impaired function. 

Reduction can usually be effected by flexing 
the elbow and pushing the forearm downward 
and backward. In some cases reduction has been 
accomplished by passing a band around the 
upper end of the forearm and pulling downward 
while pressure is made on the humerus to force it 
forward. Reduction has also been effected by 
bending the flexed elbow around the knee of the 
operator of the arm of an assistant. 
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By JOHN SPEESE, 


HASMATOMA! 


M. D., PHILADELPHIA 


Instructor in Surgery and Surgical Pathology in the University of Pennsylvania 


& LTHOUGH perirenal hemorrhage was 

accurately described by Wunderlich in 
4 1856, theaffection remained unknown until 
1907, when Doll’s contribution to the subject was 
made. Since then numerous cases have been 
recorded and the nature of the affection well 
established. The history of an additional case 
may be of value, especially as the subject has 
been limited largely to French and German re- 
ports. The operation was performed by Dr. 
Edward Martin, to whom I am indebted for per- 
mission to report the case. 


A. G., aged 43, fireman, married, father of four children, 
who are living and well. Has had gonorrhcea, but denies 
lues. Was entirely well until two days before admission 
to the hospital (March 5, t912), when after exposure to 
extremes of cold and heat, he developed a chill which was 
followed by profuse sweating. He denies having sustained 
any injury in the kidney region. He retired at night com- 
plaining of malaise, and the following morning of aching in 
the arms and legs. Urine contained albumin, a few 
hyaline casts, and a moderate amount of red and white 
blood-cells. Blood: hamoglobin 75 per cent, red blood 
cells 3,950,000, white blood cells 16,200. His condition 
remained about the same until March 10, when he com- 
plained of pain which radiated from the right hypo- 
chondrium to the lumbar region, where a tender mass was 
found on palpation. 

March 11, 1912, patient still complained of pain in right 
kidney region, where a decided fullness was present, extend- 


1 Read before the Academy of Surgery of Philadelphia, November 4, 1912. 
sylvania. 





ing 3 cm. below the costal border, painful on pressure, and 
movable on bimanual palpation. Patient was very much 
prostrated, pallor was marked, pulse rapid, temperature 
to1°. Urine 1023, acid, albumin abundant, granular casts, 
few leucocytes, no red blood cells, leucocytic count 16,400. 

March 14, 1912, examination of faces for blood negative. 
White blood cells 25,700. Chromo-ureteroscopy and 
ureteral catheterization by Dr. B. A. Thomas was as fol- 
lows: Bladder was slightly more capacious than normal 
and showed trabeculous hypertrophy. The prostate was 
slightly enlarged and the ureteral orifices normal. Cathe- 
ter No. 6 passed 15 cm. up both ureters, and urine, saf- 
ron yellow in color, was collected for physical, chemical, 
and _ bacteriological examination. The elimination was 
about twice as much from the left as from the right side, 
both sides eliminating less than normally. Indigocar- 
mine: left—13 min. (light blue); right—trace in 20 min. 

Examination of catheterized specimen of urine from 
ureters: Right ureter—amount 1 cc.; amber; cloudy sedi 
ment; no casts, a few red blood cells, no white blood cells, 
a few round granular epithelial cells; no crystals; no 
tubercle bacilli. Left ureter: amount 5 cc., amber; cloudy 
sediment; no red blood cells, an occasional white blood 
cell, many small round epithelial cells; no crystals; no 
tubercle bacilli. 

March 17, urine showed flocculent sediment; specific 
gravity 1020; acid; no albumin or sugar. No casts, no 
red blood cells, few white blood cells, a few squamous 
epithelial cells; no crystals. Blood: hemoglobin 65 per 
cent; red blood cells 3,810,000; white blood cells 23,500. 

March 19, as there was some doubt about the diagnosis, 
an exploratory abdominal operation was made and a retro- 
peritoneal mass apparently connected with the right kidney 
was revealed. The abdominal wound was closed, and the 
From the Laboratory of Surgical Pathology, University of Penn- 
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kidney exposed by lumbar incision. The entire fatty 
capsule was enveloped in a mass of blood clot, and a large 
amount of fresh blood escaped when the tissues were 
divided. The fibrous capsule was completely stripped 
from the kidney and was adherent to the fatty capsule, 
which was extravasated with blood. The outer surface of 
the kidney contained an irregular tear, measuring about 
3 cm. in length and filled with coagulated blood. The 
process was regarded as probably malignant, and the kidney 
was extirpated with its greatly thickened capsule. The 
blood clots were removed from the surrounding tissues and 
the wound closed with drainage. (See illustration.) 

The patient developed an infection in the perirenal 
space, which did not completely subside for several weeks; 
the sinuses closed nine weeks after the operation. The 
urine at the time of his discharge from the hospital was 
normal in amount, but contained a slight amount of 
albumin and a few casts. 


Pathological examination. The specimen con- 
sisted of a kidney and fatty capsule, the organ 
measuring 13 cm. in length by 8 cm. in breadth. 
It was intensely hemorrhagic and showed the 
presence of many blood clots on the surface. At 
one point, about the center of the organ, was an 
oval rupture measuring 4 x 3 cm., extending from 
the dorsum almost to the hilus, containing a mass 
of friable tissue and blood clot. The fatty cap- 
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sule measured about 20 cm. in length by 13 cm. 
in breadth, was enormously thickened and was 
filled with hemorrhagic extravasation. The 
inner lining of the fatty capsule was smooth and 
evidently represented the fibrous capsule, which 
had been separated from the kidney. Several 
large rents were present, through which soft 
blood clots projected. Section through the kid- 
ney in the region of the above mentioned area of 
rupture showed grossly an apparent erosion of 
the kidney tissue by the blood mass. 

Microscopically, the kidney tissue itself was 
the seat of cloudy swelling, obliteration of many 
glomeruli, an excess of connective tissue and 
thickening of the blood-vessels. Toward the 
periphery of the kidney and directly in contact 
with the blood clot, beginning organization of the 
latter was present. Small areas of necrosis and 
a few clumps of leucocytes were seen in this region, 
but no distinct inflammatory reaction was noted. 
The mass of tissue surrounding the kidney, which 
has been described grossly as the fatty capsule, 
consisted chiefly of blood clot and fatty tissue. 
Throughout the blood clot were numerous newly 
formed capillaries. The process of organization 
appeared to be somewhat further advanced here 
than in the clot in the kidney itself. 

On the inner surface of the fatty capsule a 
delicate fibrous stroma representing the detached 
fibrous capsule was present. The blood-vessels 
contained within it were normal in appearance; 
there was no evidence of pathologic change in the 
tissue. 

Sections through the renal vessels and ureter 
showed a normal appearance. 

The process was regarded as a perirenal heemor- 
rhage, secondary to chronic interstitial nephritis, 
the only pathologic feature demonstrated. The 
minute areas of necrosis were produced by pres- 
sure of the clot rather than by infection, because 
the inflammatory nature of an infectious process 
was entirely wanting. 

Perirenal hemorrhage may be traumatic in 
origin and follow contusions or other injuries in 
the kidney region, or result from tuberculosis, 
tumors, hemophilia, calculus, or septic processes 
in the cortex of the kidney. The explanation of 
hematomata of traumatic, hemophilic, or neo- 
plastic origin is easily made. In those cases of 
spontaneous hemorrhage with the capsule in- 
tact, or in which the hemorrhage appears be- 
tween the kidney and its fibrous capsule, the ex- 
planation must be based upon some underlying 
pathologic process, when traumatism and other 
factors can be excluded from the etiology. 

Rupture of a renal blood-vessel has been sug- 
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gested as a possible cause of the hematoma, but 
this seems unlikely, as a bleeding point has not 
been discovered at operation, and search for a 
ruptured artery or vein in the operative or post- 
mortem specimens has been unsuccessful. The 
histologic examination of the kidney in the op- 
erative cases, and the urinary findings in other 
instances, show that chronic nephritis is con- 
stantly present in spontaneous perirenal hamor- 
rhage. 

Inflammation of the kidney parenchyma gradu- 
ally extends to the fibrous capsule which becomes 
thickened. The exact manner in which the 
hemorrhage develops is not clear; whether trau- 
matism so mild as to be overlooked may rupture 
a small arteriosclerotic vessel and give rise to the 
initial bleeding, or whether it is a diapedesis 
incidental to vasomotor disturbances, is a ques- 
tion. As the hematoma enlarges, the capsule is 
gradually stripped from the kidney, rupturing the 
small vessels between the organ and the capsule, 
and thus promoting fresh hemorrhage. If the 
pressure exerted by the clot is sufficiently great 
the kidney may be eroded, rupture of the capsule 
follows, the blood infiltrates the fatty capsule and 
gradually extends to the retroperitoneal tissues. 
When a spontaneous hemorrhage occurs in the 
fatty tissues about the kidney and the fibrous 
capsule is intact, the hemorrhage is believed to 
occur from diseased vessels in either capsule, for 
both undergo thickening and degeneration in 
chronic nephritis, or the blood is derived from a 
source other than the kidney. 

While chronic inflammation of the kidney plays 
an important predisposing réle in the develop- 
ment of perirenal effusions, as it does in essential 
hematuria, the cases in which ulceration or rup- 
ture of the cortex occurred point conclusively to 
the kidney as the source of the hemorrhage. 
This was noted in Doll’s second case, in which a 
rent in the capsule and cortex was found, and in 
the author’s case, in which even a larger rupture 
Was present. 

Coenen, from his observations, concludes that 
the kidney is the source of the hemorrhage, for 
the following reasons: (1) the anatomical position 
of the effusion; (2) the frequent occurrence of 
tears or ruptures of the fibrous capsule; (3) in- 
farction of the fibrous capsule in some cases; (4) 
the occurrence of perirenal hemorrhage in tuber- 
culosis and tumors of the kidney. 

Ricker, on the other hand, believes the hamor- 
rhage is derived by diapedesis from the vessels of 
the fibrous capsule, brought about by insufficient 
stimulation of the vasoconstrictor nerves. As 
his case had an associated lesion of the central 
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nervous system to account for the vascular dis- 
turbance, it is impossible to apply his theory to 
other instances in which such lesions were absent. 

All hemorrhages into the retroperitoneal tis- 
sues do not arise from the kidney or the perirenal 
tissues. Koch observed a case presenting typical 
symptoms of a perirenal hematoma, the hamor- 
rhage being derived from the adrenal gland, which 
was both hemorrhagic and necrotic. It is of 
interest to note that the same symptoms were 
produced by hemorrhage into the quadratus 
lumborum muscle, as reported by Coenen, and 
by rupture of the epigastric artery into the sheath 
of the rectus muscle (Michaux). 

Perirenal haemorrhage, therefore, is due to 
many factors; it results from diseases of the kid- 
ney (tuberculosis, tumors), haemophilia, adrenal 
hemorrhage, and in certain cases is spontaneous, 
apparently being predisposed to by chronic 
nephritis. 

The development of hematomata of perirenal 
origin is accompanied by symptoms which are so 
characteristic that the diagnosis should be made 
without difficulty. The three chief symptoms 
emphasized by Lenk are sudden and severe pain 
in the kidney region, the indications of internal 
hemorrhage, and the development of a retro- 
peritoneal tumor. 

Pain is the first symptom noted, and is fre- 
quently followed by nausea and vomiting. In 
the majority of cases the pain occurs at intervals 
of days or weeks, each attack being the indication 
of a fresh hemorrhage; in a few instances the pain 
has been constant in character. The pain radi- 
ates from the kidney toward the lumbar or sacral 
regions, the back, hip, or the shoulder. Generally 
there is a tendency for the pain to localize itself 
in the region of the affected kidney, but sometimes 
a diffuse tenderness may persist. The pain is 
due to pressure on the kidney capsule, which con- 
tains a rich nerve supply, and is explained in the 
same manner as is the pain in renal hematuria 
accompanied by colic, in which there is no 
demonstrable obstruction to the ureter by a clot 
or other foreign body. In these cases the sudden 
increase in intrarenal pressure incident to acute 
congestion and swelling of the kidney, and the 
subsequent distention of the fibrous capsule with 
pressure on its nerves, is held responsible for the 
colic-like pains. 

The symptoms of internal hemorrhage, next to 
pain, are of the most importance in the diagnosis 
of perirenal hemorrhage. The bleeding is fre- 
quently accompanied by shock, which may appear 
during the initial attack of pain or later. The 
pallor and shock are due to loss of blood and to 
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reflex nerve disturbance. After several attacks, 
each accompanied by a fresh hemorrhage, a sec- 
ondary anemia develops. 

The situation of the hematoma is a matter of 
extreme interest and importance in explaining its 
origin. In 5 of the 21 cases the hemorrhage 
occurred between the kidney and its capsule, so 
that the latter was detached and became adherent 
to the fatty capsule. In 6 of the remaining cases 
the capsule was ruptured, and the coagulum sur- 
rounded the kidney and infiltrated the fatty cap- 
sule and retroperitoneal tissues. In the remain- 
ing cases, in which the hemorrhage was derived 
from the kidney, the capsule was reported as in- 
tact, although the seat of chronic inflammatory 
changes. 

The hematoma occurs in the form of a blood 
cyst, the walls of which are formed by organiza- 
tion of the clot and by the surrounding tissues. 
The contents may be fluid to a large extent, or the 
blood may be present in layers due to the organi- 
zation of recurring hemorrhages. In some cases 
the blood remains in a fluid state a long time 
before organization begins. Absorption of the 
coloring matter may then occur, and finally the 
coagulum is converted into a clear collection, and 
its hemorrhagic character only recognized by 
minute remnants of clot in the wall (Koch). It 
is likely that some of the so-called perirenal cysts 
originated in this manner. 

The haematoma is usually large, extending from 
the diaphragm to the pelvis and to the midline 
anteriorly, and varies from the size of a child’s 
head to tumors several times this size. The con- 
tents have been estimated at 1.5 liters (Hilde- 
brand), two pints (Frazier), and by others have 
been described as large masses of fluid and coagu- 
lated blood. As the haematoma enlarges, the ab- 
dominal resistance and tenderness increase, so 
that the exact size and nature of the tumor is 
often difficult to determine. The haematoma 
usually appears soon after the onset of pain, and 
attention is directed to it by the localization of 
the pain in the kidney region. Occasionally the 
mass diminishes in size between the attacks, the 
blood either undergoing partial absorption or is 
diffused through the retroperitoneal tissues and 
the viscera, or may gain access to the abdominal 
cavity. Suffusion of the mesentery and the in- 
testinal wall produces an appearance which re- 
sembles incarceration or strangulation of the in- 
testine. As the extravasation of blood con- 
tinues, the more superficial parts become invaded, 
and discoloration of the skin in the lumbar, scro- 
tal, and iliac regions occurs, a symptom of much 
diagnostic worth. 
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The body temperature immediately after a 
retroperitoneal haemorrhage becomes subnormal 
as a result of loss of blood and shock. The sec- 
ondary elevation of the temperature is quite char- 
acteristic, according to Doll, and is due to the 
absorption of fibrin ferment. Late infections 
may arise from bacteria which, passing through 
the distended intestinal walls, cause abscess for- 
mation or even peritonitis. 

The intestinal distention which is generally 
present is due to the rapidly developing hema- 
toma pressing on the intestines so suddenly that 
they do not have time to accommodate them- 
selves to the change; fermentation of the contents 
is thus caused, and meteorism results. In addi- 
tion to the pressure of the clot, Lenk describes a 
reflex irritation of the splanchnic nerves, and in 
this manner he explains the meteorism which fol- 
lows operations for hemorrhoids, umbilical her- 
nia, etc. Distention occurs in the hemorrhages 
which infiltrate the retroperitoneal tissues and 
finally the mesentery itself. Then the function 
and possibly to some extent the nutrition of the 
bowel may be affected according to de Quervain, 
who has observed such distention in extraperito- 
neal rupture of the kidney. The suffusion of the 
mesentery and even the intestinal walls permits 
some of the blood to pass into the lumen of the 
intestine and appear in the stools. This symp- 
tom has been noted by Liwen, who ascribes con- 
siderable value to it as a diagnostic aid. 

Jaundice has occurred in a few cases, is heema- 
togenous in origin, and has led to some difficulty 
in the diagnosis, as it has suggested gall-bladder 
disease. 

The examination of the urine was normal in 
only four instances, in seven there was hematuria, 
and in the remaining, some form of chronic 
nephritis was usually present. In four of the 
cases hematuria was due to tumor formation, 
tuberculosis, or hemophilia (Tuffier, Cathelin, 
Coenen). In Liwen’s first case a toxic nephritis 
was present to account for the mild hematuria. 

The urine removed by catheterization of the 
ureters in three instances has shown functional 
insufficiency of the affected kidney. In Lenk’s 
second case indigocarmine was secreted in ten 
minutes from the left kidney, and a slight amount 
in one hour from the right. There was no re- 
sponse to the phloridzin test from this side. 
Diminution in functional activity has been ob- 
served in the cases reported by Pick and Speese; 
in both, the kidney was found to be surrounded 
by a hematoma, the organization of which caused 
compression of the kidney and contributed to its 
functional incapacity. The subsequent micro- 
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scopic examination (Lenk, Speese) of two of the 
organs demonstrated a chronic nephritis of in- 
sufficient degree in itself to cause the functional 
changes noted. 

A review of the reported cases shows that 16 
occurred in males and 5 in females. The relative 
infrequency in the female sex may be due to 
mode of life, the greater movability of the kid- 
ney, and the natural protection which the shape 
of the female pelvis affords. The majority of the 
cases are seen in adult life, in males, and at a 
much younger period than in females, the average 
being 29 years for the former, and 39 for the lat- 
ter. The youngest case occurred in a male 18 
years of age, and the oldest in a man aged 60. 
There is no site of predilection, for in the published 
reports of 17 cases, 8 occurred on the left and 9 on 
the right side. 

The course of the disease is usually rapid, im- 
mediate operation being demanded for the severe 
nature of the pain, or death results from anemia, 
infection of the clot, or pulmonary complications 
induced by pressure upon the diaphragm. The 
chronic nephritis so frequently associated with 
the disease may cause uremia, from which sev- 
eral patients have died. The disease in rare in- 
stances pursues a more chronic course and pro- 
duces symptoms and intermittent attacks of pain 
lasting several months or even years (Lenk, Koch, 
Coenen). 

The treatment of perirenal hematoma by 
measures other than surgical has been uniformly 
unsuccessful. There have been ten cures and six 
deaths from operations, one case died before op- 
eration was begun, and all four died who were 
treated by non-operative methods. 

The operations performed vary from simple 
exposure of the kidney and drainage after re- 
moval of the clots to nephrectomy. In those 
cases in which the capsule is intact, drainage 
seems to be sufficient. When the capsule is torn 
and the kidney substance diseased, especially 
when functional tests have shown an organ which 
is not secreting, several surgeons have performed 
nephrectomy. Whether such organs can_ be 
saved by more conservative operations, and 
whether their function would return after tension 
is relieved, depends upon the type of disease and 
the amount of kidney tissue involved in the 
process. 

The percentage of deaths (52) indicates that 
the prognosis is unfavorable, but we must take 
into consideration the fact that we are dealing 
with a disease to which little attention has been 
directed. As our knowledge of the nature of the 
affection increases, earlier operations will be 
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performed before serious damage to the kidney or 
infection of the perirenal space is likely to arise. 


CONCLUSIONS 

1. Perirenal hemorrhage is caused by tuber- 
culosis, abscess or tumors of the kidney, necrosis 
of the adrenal gland, traumatism, and occasional- 
ly arises in hemophilia. The spontaneous form 
is probably due to chronic nephritis, the only 
pathologic lesion which has been demonstrated. 

2. The characteristic symptoms of the disease 
are sudden pain, the signs of internal haemorrhage, 
and the formation of a retroperitoneal tumor. 

3. A moderate degree of hematuria is present 
in one third of the cases. Functional tests show 
diminution in the secretory activity of the kidney. 

4. The affection is most commonly mistaken 
for ntestinal obstruction or paranephritic ab- 
scess. 

5. The disease pursues a rapid course if un- 
relieved, death resulting from hemorrhage, in- 
fection, or pulmonary complications. 

6. Medical treatment has been uniformly un- 
successful. 

7. Ten of the 16 cases operated upon have re- 
covered (62 per cent). The mortality of the 21 
cases treated by both surgical and medical 
measures is 52.5 per cent. 


Case 1 (Ibid. 7). Female, aged 19. Duration: 3 
weeks. Symptoms and findings: sudden -pain left side 
abdomen, pallor, tumor; sac contained 1.5 coagulated 
blood. Cause: ulceration of aneurysm of renal artery (?). 
Diagnosis: haemorrhage from new growth. Urine: nor- 
mal. Pathological diagnosis: normal. Result: sac 
drained; cured. 

Case 2 (Ibid. 11). Male, aged 40. Duration: 1 day. 
Symptoms and findings: pain and tumor formation in 
ileo-czecal region; pallor; large tumor connected with kid- 
ney. Cause: sarcoma. Diagnosis: appendicitis. Urine: 
hematuria. Pathological diagnosis: ulcerating round cell 
sarcoma. Result: nephrectomy; death following day 
from hemorrhage. 

Case 3 (Ibid. 15). Symptoms and findings: swelling in 
kidney region regarded as abscess; hematoma from cancer 
of kidney. Cause: carcinoma of kidney. Diagnosis: 
perinephritic abscess. Result: (1) removal of clots; (2) 
secondary nephrectomy; cured. 

Case 4 (Ibid. 13). Old man. Symptoms and findings: 
inflammatory tumor in lumbar region; perirenal hama- 
turia. Cause: interstitial nephritis. Diagnosis: abscess. 
Urine: hematuria. Pathological diagnosis: interstitial 
nephritis. Result: drainage; death. 

Case 5 (Ibid. 12). Female, aged 25. Duration: 6 
months. Symptoms and findings: hematuria; operation 
revealed sac containing 400 gm. blood between kidney and 
fibrous capsule. Cause: tuberculosis. Urine: hama- 
turia. Pathological diagnosis: tuberculous kidney. Re- 
sult: nephrectomy; cured. 

CASE 6 (Ibid. 2). Male, aged 60. Duration: 5 days. 
Symptoms and findings: severe attacks of pain in left kid- 
ney region, tumor formation, meteorismus, suffusion in 
skin of hip and scrotum. Cause: arteriosclerosis. Urine: 
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chronic nephritis. Pathological diagnosis:  perirenal 
hematoma. Result: no operation; death. 


CasE 7 (Ibid. 2). Male, aged 41. Duration: 6 days. 
Symptoms and findings: intermittent attacks of pain in 
left side, tumor in two days, meteorismus; perirenal hema- 
toma. Cause: arteriosclerosis. Diagnosis: perirenal 
hematoma. Urine: albuminuria. Pathological diagno- 
sis: tear in kidney cortex 1 cm. long; necrosis on micro- 
scopic examination. Result: no operation; death. 

Case 8 (Ibid. 16). Male, aged 50. Duration: 12 days. 
Symptoms and findings: intermittent attacks of pain in 
right side of abdomen; distention; collapse; dullness over 
kidney area; fever; infiltration of blood in fatty capsule. 
Cause: nephritis. Diagnosis: paranephritic and appen- 
diceal abscess; hydronephrosis. Urine: albumin and 
casts. Pathological diagnosis: abscess of kidney. Result: 
nephrectomy; sepsis; death. 

Case 9 (Ibid. 8). Male, aged 27. Duration: 6 weeks. 
Symptoms and findings: intermittent attacks of pain in 
right side of abdomen, which was rigid and tender; suffu- 
sion of fatty capsule, 2 pints of blood removed. Cause: 
tuberculosis (?). Diagnosis: cholecystitis. Urine: albu- 
minuria. Pathological diagnosis: normal kidney. Re- 
sult: drainage; cured. 

Case 10 (Ibid. 5). Female,aged 20. Duration: 6 days. 
Symptoms and findings: cramp-like pains in right side of 
abdomen; marked pallor; temperature 39°, hematoma size 
of child’s head, containing fetid blood clots. Cause: par- 
enchymatous nephritis. Diagnosis: appendiceal abscess. 
Urine: normal. Pathological diagnosis: nephritis. Re- 
sult: drainage; death on fourth day. 

Case 11 (Ibid. 5). Female, aged 28. Duration: 214 
years. Symptoms and findings: attacks of pain during 
several years; tumor in right costal region; fever; vomiting; 
jaundice; organization of hematoma. Cause: hydrone- 
phrosis; interstitial nephritis. Diagnosis: hydronephro- 
sis. Urine: polyuria. Pathological diagnosis: chronic 
nephritis. Result: nephrectomy; cured. 

Case 12 (Ibid. 17). Male, aged 31. Duration: 11 
months. Symptoms and findings: renai colic and hema- 
turia; tumor in left lumbar region, followed by one on 
right; the latter contained blood, the older one serous fluid 
with evidences of clot. Cause: interstitial nephritis. 
Urine: albumin, blood. Pathological diagnosis: inter- 
stitial nephritis. Result: no operation; death. 

Case 13 (Ibid. 14). Female, aged 53. Duration: 2 
days. Symptoms and findings: sudden pain right side; 
shook; fever, jaundice; tumor in gall-bladder region; peri- 
renal hematoma extending to mesocolon. Cause: chronic 
nephritis. Diagnosis: cholecystitis. Urine: albumin and 
casts. Pathological diagnosis: normal. Result: incision; 
drainage; cured. 

Case 14 (Ibid. 3). Male, aged 33. Duration: 4 
months. Symptoms and findings: sudden pain centraliz- 
ing in left kidney region; tumor in left lumbar region; large 
hematoma; thick walled sac. Cause: hemophilia, inter- 
stitial nephritis. Diagnosis: tumor kidney. Urine: 
blood. Pathological diagnosis: floating kidney; inter- 
stitial nephritis. Result: nephrectomy; post-operative 
hemorrhage; death. 

Case 15 (Ibid. 10). Male, aged 49. Symptoms and 
findings: severe pains in left kidney region; unconscious- 
ness; distention of abdomen; tumor in region of left kidney; 
hematoma between kidney and its capsule and in quadra- 


tus lumborum. Cause: pyelonephritis. Urine: albu- 
min, casts. Pathological diagnosis: renal calculus; 
pyelonephritis. Result: death at beginning of operation. 


CasE 16 (Ibid. 10). Male, aged 18. Duration: 12 
days. Symptoms and findings: intermittent attacks of 
pain, nausea, vomiting, fever, blood in stools, distention, 
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hemorrhage between left kidney and fibrous capsule. 
Cause: toxic nephritis. Diagnosis: perinephritic abscess. 
Urine: albumin, casts, blood. Pathological diagnosis: 
toxic nephritis. Result: drainage of hematoma; cured. 

CaAsE 17. Male, aged 40. Symptoms and findings: 
fall, striking buttock; had spastic spinal paralysis; autopsy 
revealed large hematoma separating fibrous capsule from 
left kidney. Cause: traumatism. Result: no operation, 
death. 

Case 18 (Ibid. 17). Male, aged 29. Duration: 1 day. 
Symptoms and findings: severe pain in left side of abdo- 
men; swelling on same side, pallor, shock; slight fever; 
retroperitoneal tumor containing fragments of the adrenal 
gland; kidney and capsule normal. Cause: necrosis and 


hemorrhage of adrenal. Diagnosis: ileus. Urine: nor- 
mal. Pathological diagnosis: normal. Result: opera- 


tion, death in 12 hours. 

CasE 19 (Ibid. 18). Male, aged 28. Duration: 1 day. 
Symptoms and findings: sudden pain in right chest and 
abdomen and symptoms of peritonitis; tumor in right lum- 
bar region; perirenal hemorrhage; kidney intact. Cause: 
chronic nephritis. Diagnosis: peritonitis. Urine: chron- 
ic nephritis; hematuria. Pathological diagnosis: kidney 
normal. Result: operation; drainage, cured. 

CasE 20 (Ibid. 19). Male, aged 46. Duration: 10 
days. Symptoms and findings: pain in right lumbar re- 
gion for one half year; sudden attack accompanied by chill 
and nausea; tumor; perirenal effusion discovered. Cause: 
abscess kidney. Diagnosis: paranephritic abscess. Urine: 
normal. Pathological diagnosis: section of kidney showed 
ulcers of cortex and medulla. Result: drainage; cured. 

CasE 21 (Speese). Male, aged 43. Duration: 10 days. 
Symptoms and findings: sudden and acute pain in right 
hypochondrium, followed by appearance of tumor in same 
region; pallor; shock followed by fever of 101°; perirenal 
hematoma separating fibrous capsule and infiltrating fatty 
capsule of kidney. Cause: chronic nephritis. Diagno- 
sis: perinephritic abscess. Urine: albumin, casts, few red 
blood cells. Pathological diagnosis: chronic nephritis. 
Result: nephrectomy; cured. 
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IN ECTOPIC PREGNANCY 


By EDWARD L. CORNELL, S. B., M. D., Curcaco 


IRECT blood transfusion in ectopic preg- 
]) nancy is a procedure that has been used 

but little. In reviewing the literature of 
the past few years, I have been able to locate only 
three cases. In a private communication, Dr. 
A. L. Soresi reports ten additional cases which he 
has collected from the literature or directly from 
the hospital records.! In view of the wonderful 
changes for the better that immediately follow 
blood transfusion, it seems rational that this 
method should have more prominence in the 
treatment of ectopic pregnancy. Undoubtedly 
many lives could be saved which are now lost 
by infusing normal salt solution alone. 


Case 471,827? (Cook County Hospital). A. M., mar- 
ried, 22 years old, housewife, born in Hungary. Entered 
the hospital December 29, 1911, with the following 
history: Her last regular menstrual period was November 
12, 1911. She missed the next one, which should have 
appeared December 10, 1911. Until two weeks previous 
to entering the hospital she had been feeling as well as 
usual. At that time, after a heavy washing, she found 
herself bleeding from the vagina. The bleeding continued, 
though was not profuse, until she entered the hospital. 
Two days prior to entering the hospital she lifted some- 
thing heavy and immediately felt a sudden, sharp pain in 
the lower abdomen, which was localized to the left lower 
quadrant. It continued to be very severe for about two 
hours; later she vomited once or twice. The pain was 
severe enough to cause her to go to bed and remain there. 
No blood clots were passed from the vagina. The local 
doctor said there was no temperature. The pulse gradual- 
ly became weaker and more rapid and her appetite was 
poor after going to bed. The bowels were constipated and 
moved only once in two days. 

Upon entrance into the hospital she complained of being 
thirsty. She had been drinking water freely, but could 
not be satisfied. The feet and hands were cold. There 
was pain low down on the left side of the abdomen. It 
was constant, with occasional sharp, shooting pains. 

Her menses had been regular, 28-day type, lasting four 
to five days; they began at 12 years of age. She had had 
two children, born normally, both living and well; had had 
no miscarriages. 

Examination. The patient was very pale and evident- 
ly suffering from a great deal of abdominal pain; rather 
restless. Her lips and conjuctive were pale. Chest nor- 
mal, heart action rapid, no murmurs. Abdomen marked- 
ly distended. Tenderness was elicited on palpation over 
the entire abdomen, but was more marked in the left lower 
quadrant. Dullness was found in the flanks, which 
changed its position on moving the patient. There was 


1 Since this report was written another case of ectopic pregnancy was 
transfused at the Presbyterian Hospital by Dr. Curtis and one liter of 
blood injected. The patient was moribund at the time of the trans- 
fusion and revived remarkably. She died three days later from com- 
plications. 

21 wish to thank Dr. Gilbert Fitz-Patrick, upon whose service the 
case appeared for the privilege of reporting it, also Dr. Arthur H. Curtis 
for his courtesy in performing the blood transfusion. 


considerable rigidity on the left side. No definite tumor 
mass was palpated. On vaginal examination, there was 
little bleeding from the uterus. The cervix was slightly 
softened and lacerated and admitted the tip of the finger. 
The uterus was somewhat enlarged and not as firm as 
normally. It was slightly tender to the touch. A mass 
was palpated to the left of the uterus, which was very 
tender. It was of a boggy consistency. The cul-de-sac 
of Douglas was filled with fluid. The pulse was weak and 
thready, rate 132; temp. 97.2°, resp. 40. 

Operation December 30, 1911. ‘Temp. 99.4°, pulse 142, 
resp. 48. Ether anesthesia for 35 minutes. Incision in 
the median line. Ruptured ectopic pregnancy found; 
the left tube torn near the outer end and a free bleeding 
point seen in the tear. Tube clamped off and salpingec- 
tomy done. Free blood and clots found in the abdomen, 
estimated at 1200 cc., the greater portion of which was 
easily removed without injury to the peritoneum. About 
1500 cc. of normal salt solution was left in the abdomen 
The abdominal wound was closed without drainage. Pulse 
140, resp. 48. 

After treatment. The patient was placed in bed with 
the foot elevated about 6 inches. External heat was 
applied. Shortly after returning from the operating room 
she began to hiccough. Normal salt solution, 6 0z., per 
rectum was given every four hours. The pulse remained 
about the same, but the respirations began to climb, reach- 
ing 60. (By referring to the temperature chart the pulse, 
temperature and respirations will be seen more fully.) 

December 31, 1911, at 4 P.M., the patient was trans- 
fused with about 750 cc. of blood taken from her husband. 
The Curtis method was used. The apparatus consisted 
of a 500 cc. round-bottomed bottle with a wide neck. In 
the bottom of the bottle were blown two cannulz, one on 
either side. These cannulz were just large enough to enter 
the median vein of the arm. The sterilized bottle and 
cannulz were carefully coated with sterile paraffin. 

The median veins in the donor and the recipient were 


dissected for about 2 inches under cocain anesthesia. 
The vein in the donor was tied and cut distally. One 
cannula was inserted in the distal end of the vein. The 
vein was held closed by pressure of the finger. The 


recipient’s vein was tied and cut proximal to the ligature. 
The other cannula was inserted into the proximal end of 
the vein. A two-way pump was then attached to the 
neck of the bottle by means of a long, hard rubber tube. 
The vacuum side of the pump was applied and about 
100 cc. of blood run into the bottle. Enough sterile olive 
oil was then poured in to cover the top of the blood com- 
pletely. The pump was reapplied and the bottle filled. 
After filling the bottle, the pump was changed to a force 
pump and finger pressure reapplied to the donor’s vein and 
the blood forced into the recipient’s vein. ‘The process 
was repeated, and about 250 cc. more blood transfused. 
The veins were then tied off and the skin wounds closed. 
While transfusing the 500 cc. of blood, there was a 
noticeable change in the pulse. It became stronger; there 
was also a return of color to the patient’s lips. Half an 
hour after transfusion, her pulse was reduced to 128, full 
and bounding in character. The respirations dropped to 
40. The patient’s general condition improved markedly. 
From then on the patient improved rapidly, except for 
temperature, which was present for the first nine days, due 
(as we found out later) to wound infection. After releas- 
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ing the confined pus the temperature dropped immediate- 
ly and remained practically normal throughout her stay 
in the hospital. She was discharged February 3, 1912, 
cured. I saw the patient several times during the next 
three months, and she was enjoying fine health. 


It is my opinion that blood transfusion was the 
life-saving measure used in this case. While it 





was done after operation here, I believe that, in 
suitable cases, blood transfusion will prevent 
death in many cases if it is resorted to before or 
during operation. Those cases which are in 
shock and which have a running pulse could be 
revived by blood transfusion so that they would 
be better risks for operation. 
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TREATMENT OF CANCER OF 


THE CERVIX 


A CORRECTION 


By X. O. WERDER, M. D., PitrsBpurcH 


N the original article in the March issue 
of SURGERY, GYNECOLOGY AND OBSTET- 
RICS (pp. 272-280), it will be noted that 
there is a discrepancy between the 

statistical table and the accompanying text. 
While the text is correct, the statistical 
table shows somewhat different results, this 
being due to the fact that, through a mistake 
on the part of the publishers, an old table 
was printed which was submitted a year ago 
for publication, instead of the one presented 
with the paper as read before the Clinical 
Congress of Surgeons. One year elapsed 
between the writing of the first and second 
papers, and this, of course, required some 
revision of the table, as new cases came into 
the five-year period. In the meantime some 
cases died, and those living should have been 
credited with one year more than appears 
in the table. Instead of changing the table 
of results accordingly, the new cases were 
simply added without revising the record of 
the old cases. 

Briefly, the changes should be as follows 
(cases being referred to by number cor- 
responding to those in the table printed): 
Cases 26 to 39 inclusive are correct as printed. 
In cases recorded as living, from 1 to 25 in- 
clusive, one year should have have been 
added to the length of time since the opera- 
tion of these patients with the three following 
exceptions: 


Case 18. Mrs. M.S., recorded as living 6 years, 
vesico-vaginal fistula still present; should be 
revised: Death after six and one half years (March, 
1912) from carcinoma of the liver. 

CASE 22. Mrs. D. P. B., recorded as living five 
years, health poor but no evidence of recurrence; 
should be revised: Death after six years from car- 
cinoma of retroperitoneal glands and spinal cord. 

CasE 25. Mrs. J. E., recorded as living five 
years, had vesico-vaginal fistula, recurrence; should 
be revised: Death after five and one half years from 
recurrence. 


SUMMARY OF RESULTS 


Total number of cases operated upon...... 78 
Primary mortality—4 cases.............. 5.1% 
Cases operated upon over five years ago... 30 
By vaginal Method... 50... ccc cece es 21 
By combined vaginal and abdominal 
oe EE OIE ec arene 18 
Surviving five-year limit—18 cases........ 46% 
Deaths after five years from recurrence—4 
cr Rn per OU an Fee ee er a eer 22% 
1 after 614 years from carcinoma of 
liver. 
1 after 6 years, recurrence in retro- 
peritoneal glands and spinal cord. 
1 after 5 years, recurrence in lumbar 
glands. 
1 after 5 years, site of recurrence not 
known. 
Death from intercurrent disease after 6 
PS ice cite evedyedia meme A wee wlee eas I 


Living and well at present time—r3 cases.. 33%% 


For the article in full, see pp. 272-280 of 
the March, 1913, issue of SURGERY, GYNECOL- 
OGY AND OBSTETRICS. 
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TRANSACTIONS OF SOCIETIES 


SOCIETY 


REGULAR MEETING HELD JANUARY 10, 1913, WITH THE PRESIDENT, Dr. CHARLES DAVISON, 


IN THE 


Dr. Witt1AM HEsseERrt read a paper on “‘Some 
Observations on the Anatomy of the Inguinal 
Region with Special Reference to Absence of the 
Conjoined Tendon.” (See p. 566). 


DISCUSSION 

Dr. ARTHUR DEAN BEvaAn: I have been very 
much interested in Dr. Hessert’s paper. I have 
never seen in the cadaver a dissection in which 
there was not a bony insertion of the lower part 
of the fibers of the transversalis and internal 
oblique into the pubes. I have seen just what 
Dr. Hessert has pictured here in the diagram of 
the internal oblique and transversalis arching up 
over, and no definite aponeurosis with the con- 
joined tendon apparent. But when the dissec- 
tion is completed there is always a tendinous 
insertion into the body of the pubic bone. 

Dr. E. Wyttys ANDREWS: The essayist 
states that he always operates upon the weak 
ring on one side secondary to the appearance of 
a hernia upon the other. In this statement he 
voices a sentiment I have expressed repeatedly, 
and as time goes on I more firmly believe it. The 
average adult who acquires a hernia upon one 
side will be found to have a weak ring on the other 
side. The occurrence of another hernia is most 
likely; we have therefore been gradually led into 
the practice of doing what I call in my clinic a 
“phantom” or “humbug” herniotomy on the 
other side. We are duplicating and fortifying 
the weak walls on the other side, because time and 
again patients come back to us with the other 
side ruptured, and we find in our records that a 
patulous ring was recorded at the first operation. 
These patients come back to us with a hernia; and 
we say, as long as the operation is not attended 
with any risk or serious drawbacks, why not do 
the operation, even though occasionally one may 
be done unnecessarily. Referring to the drawing 
of the anatomy in the paper, I will point out in a 
little different way my mental picture of the “red 
muscle” (internal oblique). Just as Dr. Mayo 
pointed out in a recent interesting paper, there 
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is a pathology in the living different from dead 
pathology, so we must bear in mind that anatomy 
in the living is different from the anatomy in the 
cadaver. Opening the inguinal canal in any kind 
of hernia, oblique or direct, I have noticed, in 
more than 1,000 cases I have done, the conjoined 
tendon and ‘red muscle” clear down half the 
length of Poupart’s ligament and underlying the 
whole length of the cord in normal canals. Be- 
ginning at the outer end and running right along 
forming the posterior wall is a heavy red muscular 
floor, and this muscle oftentimes is partly between 
the cord and Poupart’s ligament, so that the canal 
is not bounded above more by ligament or behind 
by muscle and in front by aponeurosis, but the 
canal is tunneled through muscle. There is 
muscle below it and muscle in front of it and be- 
hind and above it. That sort of patient does not 
have any border or lower edge to his red muscle. 
We do not know which muscle that is. I have 
never yet been able to tell whether it is the trans- 
versalis or internal oblique. Are they not united 
like one muscle at their lower segments? 

Dr. HessertT: They are one. You cannot 
differentiate them. 

Dr. ANDREWS: In large rings, however, we 
see a muscular edge, one can put a blunt instru- 
ment under it and lift it up when it has a distinct 
lower edge, a thing you cannot do with a normal 
hernia. The richer the red muscle is in quantity, 
the greater the bulk of it in the abdominal wall, 
the less there is of the white aponeurotic termina- 
tion of the muscle. The average healthy man 
who has no predisposition to hernia would show 
no white tissue, as you look straight backward into 
the inguinal canal after you have unroofed the 
canal by incision. 

A short time ago at the County Hospital I had 
absolutely that picture from here to here (indi- 
cating), with muscular edge. The fibers, it is 
true, as Dr. Bevan says, may become tendinous 
and run down to the pubes. Everybody in 
America recognizes that a Bassini operation is 
practically useless in very large rings; and there 











CHICAGO SURGICAL SOCIETY 


are all sorts of plans, of which Dr. Hessert only 
mentioned one or two, to supplement by some 
adequate plastic method and even heteroplastic 
method this deficiency. Where Poupart’s liga- 
ment is pulled up and the opposing tissues down, 
the muscle is under great tension. The Bassini 
operation becomes impractical in such cases. If 
one cuts the sheath of the rectus vertically he is 
quite able to bring a few strings of that muscle 
out, a picture of which is given in Kelly’s “‘Gyne- 
cology.” The method is similar to the Hal- 
sted. But some operators take the edge of the 
rectus intact without cutting, that is, the sheath, 
muscle and all, which I have never found to work. 
Can you do that? 

Dr. HEssert: I have never found it to work. 
There is too much tension. 

Dr. ANDREWS: Here is a thing I do perhaps 
one time in twenty: When I get these extraor- 
dinarily large rings, or some case that has been 
operated upon and there has been a recurrence 
and the landmarks are destroyed from muscular 
atrophy, and there is nerve or muscle destruction, 
I use one step of the old obsolete Wélfler opera- 
tion. Taking Poupart’s ligament as the radius- 
of a circle, strike a quadrant here, make a 
section right half way across the rectus muscle 
through the sheath of it, and meet that with a 
vertical section up through along the linea alba; 
thus a triangle is formed of the rectus sheath. 
The shape and form of the triangle is precisely 
that of this canal if you evert it. You can evert 
it and imbricate it in four different ways. You 
can turn that triangular flap of the anterior rectus 
sheath and put it in behind the cord; or you can 
put it in with that muscle in the same stitch over 
in front of the cord, or you can do the ordinary 
imbrication operation, leaving the rectus sheath 
still loose, imbricating the lower segments over 
the upper and taking this over all, tacking it 
right down through. I have done it by all 
methods. Dr. McArthur criticised this technique 
on theoretical grounds. He thought the rectus 
muscle being deprived of its sheath would form a 
ventral hernia or be a weak spot. I am disposed 
to think that a new sheath would develop from 
cicatricial tissue. 

Dr. ArtHurR Dran Bevan: I think Dr. 
Hessert has presented the general principles very 
clearly and concisely; and I always like to hear 
Dr. Andrews discuss this subject, because I think 
he knows more about it than any other man in 
this country. I am particularly in sympathy 
with the points he makes in regard to utilizing 
the anterior sheath of the rectus in those cases 
where there is a deficiency. The muscle fibers are 
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not worth anything. Where there is this de- 
ficiency, to attempt to cut and pull a flap of mus- 
cle fiber out of a very stiff, tense rectus is, on the 
face of it, not worth anything. It is not like 
muscle which is easily pulled out and not on 
tension. I have used muscle a number of times, 
but never with great satisfaction. It was of no 
value, especially because at the lower point there 
is a good deal of fibrous material in the rectus, and 
it is very tense and strong, and when there is 
vomiting or coughing on the part of the patient, 
any rigidity, of course, would pull out the soft 
muscle stitches from that point to this (indicat- 
ing). But I do think the suggestion of Wdlfler 
(and I have used that with more satisfaction than 
anything else in these cases) is very well worth 
while and the best resource we have in cases 
where there is deficiency. I am wondering if the 
new chapter that is being written in modern 
surgery on free transplants of fascia will not 
furnish us an opportunity or material for helping 
in some of these cases of too large a ring. Why 
could we not take a good size piece of the fascia 
lata and utilize it as a free transplant, as is being 
done so frequently in other positions? [ under- 
stand the theory is that these free transplants will 
retain their functions of tense fibrous tissue that 
will give resistance provided they are put to use; 
and certainly it would be put to use with the intra- 
abdominal tension that would be placed upon it 
in one of these hernia operations. 

I am rather inclined to think we are a little 
behind our European colleagues in hernia work, 
not from the standpoint of the technique of the 
operation, but from the standpoint of the 
anesthetic. I rather think in the next year or 
two almost all of us will be doing hernia operations 
exclusively by the Heinrich-Brown technique of 
scopolamin-morphin preceding operation, and 
the use of a couple of ounces 0.5 per cent of novo- 
cain with a little adrenalin added. Following 
the Heinrich-Brown technique and waiting for 
ten minutes after the injection, almost any hernia 
can be done with more comfort to the patient. 
I am rather inclined to think within the next few 
years we will see the passing of general anesthesia 
in hernia work. This is particularly important 
in operations for strangulation. I would say 
without any hesitation that in strangulated her- 
nia, with the patient a bad surgical risk from 
shock or from the condition of strangulation, any 
other technique except local anesthesia would 
have to bring very definite and particular reasons 
for being employed. 

Dr. A. J. OcHSNER: The anatomical condi- 
tion indicated here in these illustrations certainly 
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exists, but I think if one should dissect those pa- 
tients later on he would find the conjoined tendon 
extending down in front of the rectus abdominus 
muscle to its inserts or in the os pubis. For 
practical purposes we have to deal with this con- 
dition. The operation that I have done quite 
frequently in such cases is to shove back the 
aponeurosis of the external oblique to the inner 
margin of the rectus, and then make a fascia 
flap. Instead of taking the rectus muscle as it is, 
I make a small flap of its external and anterior 
tascia, which I suture to the posterior surface of 
Poupart’s ligament, and then take the muscle 
which is loosened and with two sutures bring 
that over to the ledge of Poupart’s ligament, 
using the Ferguson method by leaving the cord 
behind. I cut the sheath in front, so that the ex- 
ternal layer goes backward instead of making a 
deep flap like Wélfler. I apply the muscle su- 
tures loosely without constricting the muscle; 
then I bring the internal oblique and transversalis 
to the ledge of Poupart’s ligament and later carry 
the fascia of the external oblique over as far as 
I can by Dr. Andrews’ method, and then take 
the internal fascia and carry that away out over 
all the layers again. After doing that, I do not 
recall any case of recurrence of hernia, although 
I must confess I have not followed all of the cases 
very closely. 

Dr. DaAntEL N. EISENDRATH: There is one 
important point which has been brought out in 
this discussion by Dr. Andrews, and that is the 
utter futility of trying to do a herniotomy by the 
old Bassini method when the internal oblique 
makes a very wide arch and there is practically 
no conjoined tendon. When the internal oblique 
or red muscle is very atrophic and is very much 
infiltrated with fat, the Bassini operation as 
ordinarily performed is often a failure. Under 
these two conditions the ordinary Bassini opera- 
tion is of no avail because we know sooner or later 
the atrophic muscle pulls away from Poupart’s 
ligament. Dr. Andrews is entirely too modest 
in proclaiming the merits of his modification of 
the Bassini operation. I have done about 300 
operations of this kind by his method and have 
never had any cause to regret it. The technique 
which I follow is exactly as Dr. Andrews has laid 
it down, the only difference being that where he 
‘akes the internal oblique and internal portion of 
the external oblique in one suture, I think we get 
a nicer line of apposition in these cases if we make 
a continuous suture. I transplant the cord, and 
am careful to make the first suture include as 
much as I can of Gimbernat’s ligament and con- 
joined tendon, and then put in a continuous su- 
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ture of kangaroo tendon up to the internal ring, 
bringing the red (internal oblique) muscle to the 
inner side of Poupart’s ligament. Up to this 
time the suturing is interrupted temporarily 
while putting in another suture above after Coley, 
to avoid recurrence. Then after that suture I 
continue with the lower kangaroo suture, now 
pulling the internal layer of the external oblique 
down to Poupart’s ligament. In this way we 
get two layers (internal oblique and the inner 
leaf of the external oblique) accurately in appro.i- 
mation with Poupart’s ligament. I have given 
up the old Ferguson method (non-transplanta- 
tion of cord) for the reason that cases have passed 
through my hands where other operators have 
had recurrences take place at the lower end of the 
suture line, i.e. just above the pubic bone, because 
you cannot get in the Ferguson operation a 
sufficiently elastic opening for the cord to pass 
through above the pubic bone without danger of 
recurrence. You cannot get as close and as ac- 
curate approximation of the muscles as you can if 
you use the Coley modification. For that reason 
I transplant in every case. 

Another point is this: Ina great many of these 
cases I have learned a lesson from watching Dr. 
Andrews’ work at the Michael Reese Hospital. 
If you watch some of the cases with this weak 
internal oblique or lack of development of the 
conjoined tendon, where you have operated on 
one side; in five or six years (and in one case I re- 
call eight years elapsed) a patient will come back 
with a hernia on the opposite side and you have 
to operate on that side. Dr. Andrews has taught 
us, if possible, if we have these patients that have 
a well developed hernia on one side and have a 
weak internal conjoined tendon on the other side, 
it is better to do a pseudoherniotomy to prevent 
the formation of a hernia. It is a satisfactory 
way todo. You can usually make a diagnosis of 
the presence of oblique deficiency before opera- 
tion. If you will take these patients and use your 
finger, you will find you can run the fingers well 
under the arching fibers, so that two or three of 
the fingers will go to the inner end of Poupart’s 
ligament to the arching fibers, which is the way to 
make a diagnosis of a weak internal oblique be- 
fore you make any incision. ‘These points are of 
great importance because they show why we get 
many recurrences after hernia operations. 

Dr. WititAmM Futter: I would like to ask 
Dr. Andrews a question. He spoke of Dr. 
McArthur having criticised the method he has 
described for leaving a space in the rectus abdom- 
inis muscle. What have been your results, 
doctor? 
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Dr. ANDREWS: The results have been satis- 
factory. I find this flap method an ideal one, 
possibly the only one on which reliance can be 
placed in enormous rings. One word about the 
rectus muscle. Dr. Hessert brings out the muscle 
after splitting the sheath. I cannot understand 
how he can get any support from the muscle. 
I have found it split off as rapidly as the stitches 
were tied. I would like to have him tell us how 
he gets good repair out of the muscle after he gets 
the sheath off of the muscle fiber. 

Dr. WitittAM Hessert: In regard to the 
suggestion about the muscle being tense and not 
coming down, that is true. For that reason, I 
have found this method rather unsatisfactory, 
because in muscular individuals the rectus is 
tense and you cannot get more than possibly 
three stitches inserted, and there is great tension 
and it does not look good. This method Dr. 
Andrews mentions is a splendid one. I have 
never tried it, but will bear it in mind and will try 
it as the occasion presents. It gives you all the 
support of Dr. Andrews’ method plus the extra 
broad sheath of fascia. I think it is really far 
superior to the method of splitting the edge of 
the rectus and bringing the muscle down or a 
small portion of the fascia down, as Dr. Ochsner 
suggested, and of course in that connection we all 
remember that the same results can be accom- 
plished in so many different ways. One man will 
do an operation one way, and another another 
way, and there will be no recurrence of the her- 
nia, and they all get good results. 

I should like to have heard the gentlemen dis- 
cuss more the anatomy, because that is what I was 
mainly interested in. I should like to obtain 
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information from Dr. Bevan as to what he finds 
and calls the insertion of the fascia of the internal 
oblique and transversalis behind the rectus. In 
a large work on anatomy I was looking over 
Bardeleben’s “Handbuch der Anatomie des 
Menschen’’—I remember finding nothing men- 
tioned of fibers that go back of the rectus. I 
should like to learn more about that from Dr. 
Bevan. 

Dr. WILLIAM FULLER: I would like to ask 
Dr. Andrews another question. If I understood 
him correctly, he turns the sheath over the hernia 
opening. Why not slide it? What is the object 
of turning over the sheath of the rectus? 

Dr. ANDREWS: You want to keep the attach- 
ment to the outer border; as a hinge joint it 
swings right over into an inverted position; other- 
wise you would have a narrow pedicle at the bot- 
tom which would not be well nourished. It 
turns over like the hinge of a door, and fills the 
gap without tension. It is in fact almost too 
wide. Perhaps a little less than half the width 
of the anterior rectus sheath would answer as well. 

Dr. ARTHUR DEAN Bevan: As to the anat- 
omy referred to by Dr. Hessert. the external 
oblique, the internal oblique, and transversalis 
pass in front of the rectus. 

Dr. Hessert: Can you demonstrate that in 
the living? 

Dr. Bevan: Yes, of course you can. 

Dr. Hessert: It is merely a clinical presenta- 
tion. 

Dr. BEVAN: When you make your dissection, 
these muscle fibers become tendinous and pass 
into the bone from the spine of the pubes to the 
symphysis. 
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DIABETES MELLITUS 
I am undertaking an exhaustive research 
into the pathology, etiology, and dietotherapy of 
diabetes mellitus. I am very anxious to hear 
from every physician in the United States who 
has a case under treatment or who has had any 
experience in the treatment of this malady. 
Von Noorden says, ‘‘The best treatment for the 
diabetic is the food containing the greatest 
amount of starch which the patient can bear 
without harm.” If any physician who reads this 
has similar or contrary experience I would 
esteem it a special privilege to hear from him. 
WittrAM E. Fitcu, M. D., 
355 W. 145th St., New York City. 





RESULTS OF THE RADICAL ABDOMINAL 
OPERATION FOR CANCER OF THE 
UTERINE CERVIX 


A CORRECTION 


In the article upon this subject by Dr. John 
A. Sampson, which appeared in the March 
number of SURGERY, GYNECOLOGY AND OBSTET- 
rics, in the body of the text the references to 
the pictures illustrating the article were in- 
accurately placed in our editorial offices. In 
the text for Figs. 2 and 3, read Figs. 3 and 4, 
and for Fig. 4 read Fig. 2. 































































FRACTURES AND Distocations. By Lewis A. Stimson, 
B.A., M.D., LL.D. Philadelphia and New York: 
Lea & Febiger. 

By the publication of a seventh edition of his 
already well known and much appreciated book 
entitled “Fractures and Dislocations,’ Dr. Stim- 
son has brought his work strictly up to date on the 
two big and important subjects with which he 
deals. 

The open treatment of recent fractures, with its 
indications and technique, a subject which of late 
has been causing much discussion, together with the 
treatment of old dislocations, are the most impor- 
tant additions to be found in this new edition. 

There are three new sections devoted to fractures 
of the small bones of the hand and foot, and there 
are more than one hundred new illustrations from 
photographs and skiagrams which greatly aid the 
practical application of the advised principles of 
treatment. 

As in the preceding editions, the author divides 
his book into two parts: Part I dealing with frac- 
tures and Part IL with dislocations. In each in- 
stance the subject is first dealt with as a whole in 
chapters devoted respectively to Pathology, Eti- 
ology, Symptomatology and Diagnosis, Mechanism 
of Repair, Complications, and Treatment. This 
is followed by a regional division of each subject, 
so simply classified according to anatomical ar- 
rangement that it affords an invaluable reference 
book in practical work. 

Every fracture and dislocation is carefully con- 
sidered, and particular emphasis is laid upon the 
different methods of reduction and fixation of each 
variety, together with the most detailed description 
of the various forms of apparatus used. 

EUGENE S. TALBOT, JR. 


DIFFERENTIAL DIAGNOSIS OF DISEASES OF THE NERVOUS 
System. By Henry Hun, M.D. N. Y.: 
The Southworth Company. 


Troy, 


In this book the author makes use of charts of 
all kinds, in which one is able to trace the different 
symptoms which he has detected to the causal dis- 
ease. It is also arranged so that such symptoms as 


he has overlooked will be suggested to the student as 
he passes over the explanations and illustrations. 
Everyone who has studied and crammed for an 
examination or test of any kind knows that he can 
learn things from his own notes that are impossible 
from those of another man, while those of a third 
To me it seems that this 


will be perfectly clear. 
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book will fill a long-felt want to many men interested 
in neurology, while to others it will be impossible. 
The notes are clear and the deductions from a 
certain group of symptoms are easily made. The 
illustrations are well made. Wo. R. CuBBINS. 


SurGERY. Its Principles and Practice. Vol. VI. Edited 
by William W. Keen, M.D., LL.D. Philadelphia 


and London: W. B. Saunders Co., 1913. 


In editing a sixth book, Dr. Keen has exceeded 
his original intention of publishing a complete 
system on surgery in five volumes. 

The rapid strides in the development of surgery 
not only have resulted in the establishment of new 
principles of therapy, of new operative and labora- 
tory technique, and of new theories, but have also 
rendered obsolete some of the procedures which were 
generally authorized during and just preceding the 
time of appearance of the original five volumes, 
between the years 1906 and 1909. 

This supplemental volume is evidence of Dr. 
Keen’s realization of the expansion of surgery and 
of his appreciation of the fact that because of this 
increase of surgical knowledge, no work can con- 
tinue to be the standard authority even for a few 
years unless it is kept up to date by additions. 

Although the last five years have shown great 
surgical advancement in every department, it has 
been most marked in the physiology and surgery 
of the hypophysis; in thoracic surgery as performed 
with the newer positive and negative pressure ap- 
paratus; in the administration of anesthesia by 
intratracheal insufflation and the intravenous ether 
methods; and in the chemical and electrical treat- 
ment of cancer. Not only are all of these newer 
subjects discussed exhaustively by surgeons whose 
names are intimately associated with their develop- 
ment, but every other surgical subject which may 
be found in the preceding volumes has been brought 
strictly up to date, in so far as the advancement 
has passed beyond the experimental stage. 

The same policy, if possible a little more ex- 
tensively carried out, of amplifying and clarifying 
the writers’ words by the liberal use of colored 
plates, photographs and line drawings, of operative 
steps, of apparatus and of pathological specimens, 
renders the subject-matter assimilable and easy of 
application, as in the previous volumes. 

In conclusion it may be said that this new edition 
makes the system as nearly an authority on the 
entire field which it covers as any work which is 
on the market to-day. EUGENE S. TALBOT, JR. 
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OPERATIVE OBSTETRICS, INCLUDING SURGERY OF THE 
New-Born. By Edward P. Davis, A. M., M. D. 
Philadelphia and London: W. B.Saunders Co., 1912. 


The appearance of a volume devoted to operative 
obstetrics from so distinguished an author marks a 
distinct advance in American medical literature. 
Added to the results of his clinical experience is evi- 
dence of wide reading, the various sub-headings 
being accompanied by bibliographies which give the 
text a definite value as a work of reference. 

In his introduction Dr. Davis discusses very brief- 
ly the anatomy of the reproductive organs and their 
relations during pregnancy and labor. Emphasis 
is placed upon asepsis of the birth canal and the 
prophylaxis and control of hamorrhage. The 
importance is shown of regarding the pregnant 
woman as a surgical patient and the point that 
gestation toxemia renders her a bad subject for 
surgical interference is well made. In obstetrics 
anesthesia the author prefers ether to chloroform, 
but rather favors the latter for short dilating opera- 
tions. Thus he would use chloroform for perform- 
ing version and ether for extraction. Apparently 
but little use has been made of scopolamin, mor- 
phin, stovain, etc. 

The greater portion of the volume is taken up by 
Parts I and II, designated respectively as the Sur- 


gery of Pregnancy and the Surgery of Labor. Asa 
general proposition surgical procedure during 


gestation is advised against except in extreme cases, 
such as carcinoma and ovarian tumor. In_ this 
part are considered the treatment of uterine dis- 
placements, repair of cervical lacerations, removal 
of uterine tumors, and operations on the appendages, 
on the rectum and on the perineum. Therapeutic 
abortion and the induction of labor are carefully 
discussed. Abortion is indicated in toxemia, tuber- 
culosis, transmittable nervous or mental conditions, 
but not in contracted pelvis, fibromata, ovarian 
tumors, carcinoma, or the acute infectious diseases. 
In the induction of labor the bougie is preferred, 
with the rubber bag a second choice. The diseased 
appendix, gall-bladder, and kidney are treated, in 
general, the same as in the non-pregnant state. 
When abdominal section is thus performed, the 
author deems it justifiable, if the foetus is viable 
and the maternal condition critical, to include 
delivery by uterine section. In ectopic pregnancy 
he operates on diagnosis except where, the patient 
being in shock, immediate operation would seem to 
turn the tide against her. 

The extraction of the child by the vaginal route 
is first taken up in Part II. The lateral position 
is favored in spontaneous delivery. Extraction in 
breech presentation is very well described, indeed, 
and where manual extraction of the head fails, the 
use of the forceps on the after-coming head is 
indicated. Delivery by forceps is very thoroughly 
gone into. The use of the axis-traction instrument 
is strongly advocated. The illustrations of this 
chapter are profuse and illuminating and. since the 
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volume is evidently intended for students as well 
as for the practitioner, it is regrettable that the 
indications are not more definitely set forth. Like- 
wise there is no concise differentiation made between 
extraction in low and in high arrest, the author 
considering such distinction of theoretical rather 
than of practical import. Concerning conditions 
making forceps delivery justifiable the author says: 

“It has been abundantly shown that the use of 
forceps upon the head not engaged above the pelvis 
or but just beginning to enter the pelvic brim is 
followed by dangerous pressure, often by cranial 
or intracranial hemorrhage, and permanent injury 
to the nervous system. In many cases the child 
dies as the consequence. With other obstetric opera- 
tions as successful as are now pubiotomy and Cvesar- 
ean section, unless the child is to be deliberately 
sacrificed, the forceps should not be applied to the 
head until engagement and molding have occurred. 
If it is proposed to sacrifice the child, craniotomy 
is safer for the mother than difficult forceps extrac 
tion, the head not being engaged.” 

This too may well be taken to heart by many phy- 
sicians: “A competent anesthetizer and assistant 
should be at hand, and the necessary appliances 
for checking haemorrhage, preventing infection, and 
repairing lacerations. If these conditions and 
surroundings cannot be commanded, a physician 
will do well to abstain from the application of 
forceps and summon competent aid.” 

“Failure of the head to engage and _ partially 
descend, brow presentation, parietal bone presenta 
tion, posterior rotation of the chin, a faetus com 
plicated by a tumor or pathological conditions 
making its delivery impossible, contraction at the 
pelvic outlet, stenosis of the vagina and_ pelvic 
floor, partial dilatation of the cervix with infiltra- 
tion with malignant or scar tissue, and the presence 
of a dead child in a contracted pelvis, form the 
principal contraindications for the use of — the 
forceps.” 

Dr. Davis’ almost epigrammatic frankness is 
refreshing. Seldom in a text do we find a frequent 
fault as succinctly condemned as in the following: 

“It may seem incredible that an educated phy 
sician would attempt to drag the foetal head with 
the obstetric forceps through a pelvis too small for 
it. Yet those who see cases brought into hospitals 
and who have a consultation practice will admit 
with regret that such is the The simple 
rule of practice which asserts that after a reasonable 
time, the head not descending, it must be pulled 
down, and that if one physician cannot pull it 
down two or more can, is sure at some time to 
bring its follower into an obstetric disaster. It 
may be too much to expect the general practitioner 
to know and practice pelvimetry or for the recent 
graduate to provide himself with a pelvimeter. 
But recent graduates are taught to recognize en 
gagement of the foetal head, and general practition 
ers should have learned the same Jesson.”” Many 
of the younger corps of teachers who have hesitated 
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to speak out so plainly can only feel grateful towards 
one of Dr. Davis’ position for having written so 
bluntly and so truthfully. 

Version, embryulcia and pubiotomy are equally 
well treated of and abundantly illustrated. Vaginal 
and abdominal Cesarean section are concisely de- 
scribed, the indications for each being in accordance 
with the best American teaching. The results of 
the author’s ninety-five cases of celiohysterotomy 
are excellent. Of 72 uninfected cases, but one 
mother died, and of the 20 infected cases, 8 died, 
the twelve surviving having been treated by the 
Porro method. Of the first group all the children 
survived, of the second group six were dead at the 
time of operation and four died from inspiration 
pneumonia and birth pressure. Rupture of the 
uterus and inversion of the uterus comprise the 
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devoted to the surgery of labor. 

Manual delivery of the placenta, haemorrhage 
during and following labor, placenta previa and 
premature detachment of the placenta are the first 
subjects considered under Part III, Surgery of the 
Puerperal Period. Classical Cesarean section is 
advocated where the placenta covers the internal 
os, and rupture of the membranes with the use of 
a rubber bag is preferred to version where placenta 
previa lateralis obtains. The treatment of pla- 
cental separation is summarized as follows: 

“In patients in private houses and not under 
the care of an obstetric surgeon the use of the 
tampoon by the rotunda method, with or without 
rupture of the membranes, will control the hemor- 
rhage and give a reasonable chance for the mother. 
The survival of the child will be the exception and 
not the rule. In cases where a diagnosis is made 
early, with mother and child in good condition, 
delivery by section, with hospital advantages, will 
give the mother the best chance for recovery, with 
a possible chance for the child.”’ In all cases where 
the patient is weakened by excessive loss of blood, 
section should not be undertaken and general 
anesthesia should be avoided. 

The immediate repair of cervical, vaginal and 
perineal lacerations is strongly upheld by the 
author, the methods of the secondary operations 
being also described. The correction of uterine 
displacements is given brief attention, and mention 
is merely made of post-partum relaxation of the 
abdominal wall. It is regrettable that greater 
space is not given to this latter most important 
border-line condition, of which the author should 
have much to teach. ‘The surgery of puerperal 
septic infection and the treatment of mastitis 
conclude this portion of the text. In treating pelvic 
thrombophlebitis Dr. Davis takes no decided stand 
as regards ligation or excision of the infected veins, 
merely regarding the operation as a justifiable 
procedure in the early stages of pyzmia. 

The surgery of the new-born is a short chapter 
comprising such subjects as asphyxia, umbilical 
hemorrhage, birth fractures and paralysis, injuries 
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to the scalp, congenital lack of development, in- 
fections of the new-born, and circumcision. 

Throughout the text the reader welcomes the 
frequent interposition of abundant references, these 
providing in many instances an almost complete 
bibliography of the subject under discussion. 
Everywhere illustrations are most abundant and 
helpful to the text. In general the procedures 
described are the ones justified by the author’s 
own experience, other methods being disregarded 
or merely mentioned, the only exception to this 
rule being the rather comprehensive consideration 
of the extraperitoneal Cesarean section. In 
imprint the volume comes up to the standard long 
established by the publishers. 

CAREY CULBERTSON. 
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